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| Tinges the Ne#? tine with n deeper Rd, — I 


Beams on the Pland that ſoft, inuiting 


Paints u Galgr in the Peacock's 7; * * 

that culgſtiai BWW 0 
How be) fel proves the Air's elafitc 2 

As on the Pump Experiments conſpſi- A 

Creation: Fruits ud mote. could e 2 Br 

Than Man fubſift without the fragraut Bain. of 

Porous are all the vegetable Tri, 

And all recgive freſh Draughts of vital u, W 

By juſt Gradatia 10 the rayal Oaks © 927-0 BN 

Or Cedar, which adorns the lian, Brews | 

Our Atmoſphere all pond rous preſſes round + 

In firict Proportion & er the Face. of — 


del ee, the ugh, fen Weight, 5 bo 


Buoy'd by Reſflance of internal Air. * 


The Winds from Vapours purge th n 
Which, otherwiſe, would taint both Man and 2% 
I bat Care bas that Almighty Mind beflow'd 


On theſe, bis lower Morte, Works all Divine ! | I 
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Let Pride abaſ'd, foik hint to the Duſty 


When we beheld the ſame tram 
At large difplay'd thro Nature's ample ls, 
As in this glorious, OO 
_ Sing next, my Muſe, that Uſes flow from sant, FE 
Wheſe Medium is the wide efrcumfluous Air; 5 a 
Caus'd by fome ſudden Stroke, the ua ring Frs 
Aſfect the Tympù mis 4 
How ſoft, how pleaſing to th' attentive Mind * 
Are Notes, arifmng from MVR Owings” 
* Artful they footh our Troubles into Ren, 
And waf? the Soul beyond het! natius Spb, 
So David pas d the royal Ear of Saul," 
-* Baniſh'd all Diſcontent, - all anxious 7. 8 
And powr'ful made the Snakes of | Envy hey 6 
Tarantulas in vain envenon'd bite, ; 
Tf Muſic's ov'reign Antidote oppoſe :* PU 
By juft Degrees, th afflifted Patient Rel 
No ture 4 Nunmbneſvvef his nat ral Len, 
Enid ning Airs: Mels his whole Machine, * 
- His Legs, Arms; Fiigert, catch the trillng , 
With Joy he bounds, to pee Health reflor'd. | 
From Contords, ſuch great Benefits ariſe, 
And fuch the Goodnels of thi'great 3 
What Pow'r has Gravity! bat „ a, | < 
yl -- which all Bothes to their Omittr teu; N 2 
be Sun attradts.the Planets inthetr Orbs, 
- This Globe pale Cynthia gliding in her . 0 


A teeming Matter gravitates to Barth, 


es 
2 


Fair Machine of Man. 


um, and Aide our Ears. 
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| Towards het: Bowals, where hor Conor le 85 
On ev'ry Form it acts toinb equal Force, 

As much on Feathers as more pond rous Galt! 15 
bat Dualities the wſefal M agnet yields, 

' Which conſtant points the Needle to the Pay 
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ay'd by ſubterranean. Ore ! 


Without the Nee s neceſſary A, | 
The Mariner in vain would plow the Din". 


In queſt of foreign Parts, in foreign K 
A great the Powe? Ty the Wi Jy" and Dies . | 
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Md form't thi World % went fury 
And from her Bi dil gives ſuch precious Gifs 5 — 


I hat various Stents all wonderfid ars 
From the P urſai 7 i: E. e d 80 E T1 * 8 . 6 5 
An Art well worthy of the Fare e Priiſes” oy her... 
Improv'd by Moderns thro' a length f * : 15 | 5 3 
Like ſome: fait Seience now ſhe lifts e, 0 e 
And claims a Volume. to Fecord bir Uſe. * "es DP 
Great Truths hive lately been-diſcle#'d to 10 8 


While undi fer A liz ten Thouſand more, n 82 
Which Time and Stud) 'bealtteous may unfold,” © 
And publiſh wile their Virtues to Main 
On Themes like theſe the Muſe could mach enlarg 
7 enforce the Study of great Nature's Laus, 7 
And prove its Uſes to the human Race; , © I 
But Time contracts her Song, and damps her Plight - : | * 
A Chain of Subjects muſt renidin-unſung, 
Fraugbi equal with the great Creator's Por. 
Here, let ſome Fav rite of th Aionian Maids * 
Aſſume the Theme, with Zeal divine impelÞ'd; 
In pile I, inſpir d with Gratitude and Love, 
With this Addreſs concluil the ſaured Song. | 
— Creations Lord | Great Natiite's glorious Guide l_ 
I ho ever watefwl, fi * thy 5% l ben,, 
With piercing yes ſurvey fi each: dauningThought, | 
E're brought ta Speech, and flowing fromgur Lips : 
Attend thine Ear a-whilt to r ſuppliant Duſt, 
Duft form'd by Thee, and firnt'd Tndeed divine! EE LN. 3 
When Inclination prompts with warm Defires _ tra N 
To ſearch this Fabrick of the lower Mord, - 
Direa, auſpicious Guide, our Search aright {.. 
Or when we firive to ſearch the Heights above; 
Curious to trace thy more ſurprifing Works, 
Thou light us on to thoſe celeflial Scene, 
Where Beauty, Order, Harmony conſpire 
To raife Devotion, and exalt our Love / 
Mdile ſecond Cauſes ſtudious we aſſgn, 
| Neer kt us, mighty Bord, Je the Firſt ! l Wy 


hs 


2 
— abs 


es Oo att ape 


3 


A Aon <A ok, Ap en Ar — 


What daring Mio, þ 
27 ſet at naught thy great. 
7 4 er RY 


_ Oreign Supreme, f in A 
. ent the 


wv, 8888 
9 4 8.83 2 
83.8 (x, Sch 2 
*. 8•8 8 F. 8 2. 5 
5 8 5 IT 200 
1115 1175 
5 8 S 2 28 & 5875 | K 
8 8 25. = S 985 f 
S © 7 8 5 
8 2 8 8.82 = > 23 i 
e * 
88 8 5 Fd 'T 9 8 8 & es- ? 
* 5 3 8 "Bog —y5 = 8 
8 | Ty 4 wy a 1 
382 7 os: 8 8 
90825 88 38 88 8 
3888 8 5 
SL 2 98 > SEES, 
2 — 8 ˙ 8 2.8 2 
' 8 2 0 2 a 3 _ 8.8 
Se fans 
So 8 5 SE 8 8. 
9392 8 88 8 5 
Ct . 8 8888 


— 


D E D 1047 I 0 N. 


* 


| ourſelves — it muß be allowed 7 we are. x 


T T N or- . 65 


ancd Scientes, Lent n H Humanity ; "for theſe Foniſh t the 
Prince with Notions and Principles of Wiſdom, Religion, 
7 and Liberty, and ſecure the People from the Attacks 
(of Ignorance, Barbarity, Superſtition and Impoſture; and in 
oo every Perſon they produce a rational and noble Propenſity to- 
wards promoting the general Good of the Community, and 
the Promulgation of the Sciences among all Ranks and Orders 
of Men, and inculcate on their Minds Principles that will not 
all to render them good Subjects: As this is the os. 
Deſign of theſe Papers, I humbly preſume they will be 
able to Your Royal Highneſs, and ſhall for ever eſteem it 
higheſt Honour that J am permitted to offer them to You! 
Highneſs's Inſpection. That Heaven may preſerve his pre- 
ſent Sacred Majeſty to the lateſt deſirable Period of Life, 
and then Your Highneſs aſcend the Britiſb Throne and long 
reign the happieſt, as well as the . Monarch of the 
World, is the inceſſant n of, : 3 
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874 | ture can only. reſult — — and, 3 to 
| AS Lo aa. that j in the args Dag. we muſt ren. 


and ingenuous, will want no other Inducement to a good Opinions 
and favourable Reception, of ſuch an Undertaking; 
But tho the Merit, of a Deſign may be indiſputable, yet the 


manner of executing it is a Thing very material, and therefore we - 


ſhall here at large lay it before the Reader; ſince it too often 
happens that the.ExpeRation of the Publi ic is mightily rais'd *%, 
Title-Pages, Propofals, c. but immedi ely ſubſides aa 
ing a few firſt Sheets of the Performance. ook 

Our Purpoſe i is to compile and preſent our Readers with area 
and general Magezine of Arts and ed : Concerning which it is 
to be obſerved, . 

Hirt, That 2 1 5+ 208 car is in Litſelf a Work 2 G 5 
for though the Preſs has long groaned under the Weight of — 
zines of various Complexions, not one of them has appeated 
with any Pretentions c of this Kind, moſt of them being calculated 
for Amuſement onlyz and as to the reſt; if the Words Arts and Sci- 
ences are found: in their Title Pages, 3 you ſeek in vain for the 
Things themſelves, in the Body of the Work; or if any Thing: 
of that Sort appears, it is only by, Peace- meal, in Bits and Scraps, 
disjointed. and mangled, without Order or, Connedtion, and 
therefore of no Uſe to any gne. On the contrary; in our Ma- 


gazine we propoſe a ; compleat Body of real Arts and Sciences; for 
A3 1 


a 8 nen 2 0 FY Plan and Defien | 
- Aidinguil between thoſe that are truly and really ſo, and thoſe 
that are not: Since it is well known that many Subjects have been 
uſhered into the World under the reſpectable Names of Arts and 
Sciences, to the great Abuſe and Deluſion of Mankind. A Thus, 
formerly, the blaſphemous Jargon of Hroldgy Was dig ih 
thoſe Epithets; and many other Subjects are deęmed Sciences, but 
re falſely ſo called, as they convey no real Knowledge to the Mind. 
© "Secondly, The Form of our Work is intirely new. for A Body.of 
Aris and Selentes has never yet been attempted i in any monthly: x pe- 
Tiodical Publication, under the Title of a MAGAZINE. And this 
Form we rather chuſe, nat only as it fults Withthe Humour and 
Thſteof the preſent Age, but allo becuſe it will be the eaſieſt Way I 
tocomimunicate Subjects of this Sort, and attended with lefs Ex- 
| wor wry Trouble as A Se PUREE erz ; not oy S = 


| porthin Lone Half ſhebt win er 115 1100 ith too much, 5 
be will have Time enough to read and digeſt ch before. another 
comes toHand, even inthe more abſtruſe Arts, 11 t require ſome 
Study and Attention: and ſince it will be in vaiti to crave for more 
1 than there can be Time to peruſe and underſtand, it is preſumed, 
1 that what has been now ſaid, may be a ſufficient Anſwer toan Ob- 
"i Jection that ma) y poſſibly be made againſt a monthly Publication,— 
"1, _ That it will be too ſlow, or̃ tedious, a Performanite; A but we ſhall 
in” nuke no Scruple to ſay, that admitting 4 Perſon has a god 
nis he will be allowed to make a great Proficieticy if he c: can make 
14 | himſelf Maſter of the uſcful Arts and Sede in, the * Compaſs of | 
Tn arb ON ESL ABT SD GER e 
__»:Thirdhy, There his büen ue compleat Spllech or Bodyof Arts 
and gciences ſince the new Diſcoveries, and great Impre vements | 
in all the Branches therebf made in the laſt and preſent Age. 
Tue Face of Philoſophy ib entirely new; and à new Geometry 1 
wi ſueceeded the bld which occaſions 4 gen neräl Renovation it in ir 
all the Mathematical Sciences; the moſt fubſtanitlat and ſolid Parts © 
of Learninghivethereforenowa new Aſpect, and wear quite adif- 
ferent Dreſs from what they uſed to appear in. A general Syſten 
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1 not now, we hope, but be very grateful to every Lover of} Art 
and Friend to Learning. 


' Fourth, The Noyelty of our Method we may reaſonably ub 


P poſe will t other Argument to recommend it, ſince our Plan 
is to carrj on the four great Claſſes of Science at once. Variety 


never fails to pleaſe i in other Caſes, and here it muſt have all its 
Force, fince every Half-ſheet of our Magazine will be pregnant 

with new Principles of Knowlege, and every Number will preſent 
the Reader with a gradual Progreſs of the Sciences, proceeding 
Hand-in-Hand ; when he has conſidered the Subject of one he 
may apply himſelf to another, after that to a third and fourth, all 
different from each other, and each in particular ſuch, we re- 


ſume, as will be worthy his Attention, and afford him Pleaſure 


and Inſtruction at the ſame Time. After this, by Way of Relax- 


ation and Amuſement, in the fifth and fixth Half-ſhoee, weſhall 


preſent him with ſome of the choiceſt Pieces of Learning, Wit, 
Humour, Poetry, News, Er. all which we judge will be ſuffi 


, cient to fill up the yacant Hours of each reſpective Month. 


 Fifthly; Another great Inducement to this Undertakin gis, che 


ſatisfactory Proſpect we have of making the Arts and Sciences 
more generally known and uſeful to Mankind; for Experience for- 


bids us to expect that a general Publication of the whole at once, 


would ever fall into fo great a Number of Hands as it probably may 


this Way, it is not conſiſtent with Prudence, in any Caſe, to over- 
do a Thing; People ſhould be gradually conducted from one 
Apartment to the other in the Temple of Science, for ſince one 
ſimultaneous View of the Whole would rather tend to confuſe 


than inſtruct the Mind, and deter from, rather than invite to, 2 


particular Examination of the Parts: Things, though'ever ſo 


good inthemlelves, by too great and ſudden a Profuſion, inſtead 


of exciting a Curiofity and Inclination, would probably create an 
Averſion, if not a Nauſea thereto. And therefore to avoid any 
tendency to diſcourage the Study of the Sciences, we have thought 
it by much the beſt ms to proceed i in the NERO of our pre- 
ſent Plans 

We proceed now to give ome Account of the 1 70 50 Matter : 


of the Work: 


I. Thi firſt Part will eonſiſt of a general Survey of the Werks 
"of Nature and Art, that is to ſay, we ſhall take a — View 
of 


—_— 
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of the ſeveral Phenomena of Nature, as they ariſe from the various 


Subjects that fall under our Obſervations, in the Heavens, the 


Air, the Earth, and Water, which we ſhall repreſent, illuſtrate 
and explain by! the ſeveral Inſtruments and Machines which Art 


has invented, or can ſupply for that Purpoſe, and that in the moſt 


caſy and natural Manner, fo that the Truth; and Reality of the 


N ature and Cauſe of thoſe Appearances may de rendered quite obs 


vious to the Underſtanding; for in this Part we ſhall propoſe no- 


thiag but what we may reaſonably. ſuppoſe all our Readers can 
underſtand: and i in order to do this more effectually we ſhall pro: 
poſe it in the common Way of Experiments, fince it is found by 
general Experience the beſt of all accommodated to convince the 
Underſtanding, as it conſiſts in little more than an Appeal to the 
common Senſe of Mankind. We oftentimes expreſs great Diff 


_ dence with reſpect to our intellectual Faculties, but fe People 
are ſo ſo fooliſhly modeſt as to diſtruſt their Senſes in Caſes where 


Objects are propoſed to them in a proper Manner; and ſines 
the Senſes are the general Inlets and Means of Knowledge, 


and are formed as accurately and juſt as perfect, in one Sex as the 


other, therefore theſe philoſophical Subjects muſt be, in this 
Way, equally intelligible to both; conſequently the LaDixs may 
be admitted to the Pleaſure and Advantage of 1 Speculations 
as well as Gentlemen, if not with more Reaſon, ſinee 
have generally an Opportunity of coming to the Knowledge of 
theſe Things, in a way different. from that of the F air Sex: And And 

therefore we have propoſed it in Dialogues between a young Gens 
tleman and a Lady in the natural and eaſy Way of Converſation 
by. which Means we hope the Inſtruction will be more eaſily con . 
veyed, and attended with much greater Pleaſure than in the ecm - 
mon dry and tedious Dialogues heretofore written on theſe Sub-. 


jects. Moreover, the Inſtruments and Machines themſelves will ho- 


very particularly deſcribed, and many new ones introduced, with 


their Advantages and Excellencies pointed out; alſe Copper 
Plates and Di 


im wil be ſupplied where ever they are wanted 
for Illuſtration, Laſih, to render the Whole as compleat as poſ- 


ſible, we ſhall frequently embelliſh the Subject with the moſt beau- 
tiful Deſcriptions, Alluſions, and Similies that can be found in 
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Whole we hope we may be allowed, with ee to give 
this Part the Title of the Fame GENTLEMAN 4 AND LANA 
PHrtoS80PHY: © 0 

II. The ſecond Phctof « our «Work will confiſt of an entire 85 
ſtem of the natural Hiſtory of the World, or ſo much of the 
Knowledge of the natural Productions of the Earth and Sea aa 
we have hitherto been able to diſcover; and here our Subject wilt - 
naturally divide into feveral general Heads, viz. Firſt, the Si- 
tuation, Extentz Soil, Produce, Climate, Air, Length of Days 
and Nights, &. of each reſpective Country, the Diſpofition and 
Genius of the Inhabitants, their Cuſtoms, Manners, Language, | 
Ec. Secondly, every thing remarkable in, and peculiar to each 
Country, with reſpect to their Beaſts, Birds, Reptiles, In- | 
ſeQts, and Fiſhes in the Seas contiguous. Thirdly, their Moun- 
tains, Springs, Rivers and mineral Waters. Fourthly, every 


thing conſiderable in regard to vegetable Productions, relating to 


Trees, Shrubs and Plants. 'Fifthly, Mines, Ores, Minerals, 
Foſſils, Marcaſites, Stones, Earths, Marls, &c. in ſhort, every + 
thing that Hiſtory and our own Obſervationscan furniſh, 'deſerv- 

ing the Reader's Notice, relating to the Animal, Mineral, and 
Vegetable Kingdoms. Upon theſe Subjects we ſhall conſult only . 


ſuch Authors whoſe Veracity and Credit is unqueſtionable, and 


where ever the Narrative is wonderful we are ſatisfied it is true; 
and this we ſhall be particularly careful about, as it is but too 
well known how much the World has been impoſed upon by fa- 


bulous and falſe Accounts of Things in the Writing of antient 


and modern Naturaliſts; things enough will be found, not only 
to amuſe our Readers but to excite their Admiration and Sur- 
prize, without having recourſe to the low Arts of Impoſture; 
Frauds and Falſity. Upon the Whole we ſhall endeavour to pre- 
ſent the Reader with ſuch a Body of natural Hiſtory, both of our 
own and other Countries, as ſhall have notlling but the Marks of | 
n; and Truth to recommend it. | 
III. The third great Part of our Plan is intended.to confiſ wy a 
compleat Body of Arts and Sciences which-are not Mathematical, 
ſuch as Natural Theology; Ethics, or Merality ; Revealed Religion; ; 
Paganiſm, Mythology, Grammar, Rhetoric, Logic, Metaphyſics; Poe 
try, Geography, 2 Hiftory, Phyſilogy, Botany, Chemi- 


firy, Pharmacy, F. byfic; Anatomy, 14 neralogy, Hetalurgy, and 


vn TY ne a Plan e Dejig! 

| many other Branches of manual ann rt: , Trad 
and Manufacture. | | 
Th beſe different Kinds of oni we ſhall treat of in. ho 

moſt natural,” methodical and conciſe Manner, according to the 
moſt approved Authors, and the beſt Theories that our preſent 
State of Learning will furniſh, and ſhall venture in many Places 
to make no ſmall Innovations, by adding many things mew and 
retrenching all the ſuperfluous Parts of the old Syſtems z- and by 
this Means ſhall endeavour to exhibit every Science in its pro- 
per and native Light: They will here no longer appear in their 
dry ſcholaſtic Forms, but in all the beautiful Simplicity that the 
genuine Principles of real Science can give them. We need not 
here expatiate on the Utility of theſe Branches of- Knowledge, 
ſince it is well known that, in all Ages, and in every Nation, 
they have made the principal Part of Learning, diſtinguiſhed by 
the Title of the Belles Lettres, though far ſhort of that Perfection 
to which they have attained in the preſent Age, and in our own 
Nation in'particular, theſe Sciences ſtill farther recommend them- 


ſelyes by the Plainneſs of their Principles and being ſo eaſily under- 


ſtood; particular Talents for other Sciences are required, but theſe 
are equally adapted to every ingenious Mind, and ought to be the 
Study of the Gentleman as well as the Scholar, ſince they make 
the great and ſubſtantial Part of what we properly underſtand by 
a polite and genteel Education. In the laſt Place it muſt be ob- 


| ſerved, that theſe Sciences are not only uſeful to Mankind in 


general, but many of them ſuch as are abſolutely neceſſary; for 
- what is Man without the Knowledge of Religion? Without the 
| inſtructed Faculty of Reaſoning? Without the Art of ſpeaking 
properly and writing gracefully? Without the Knowledge of paſt 
Times and Events? Or without Skill in the fundamental Arts 
and Profeflions? From all which we may juſtly infer, that theſe 
are true and real Sciences, and greatly dignify human Nature. 
IV. The fourth great Part will conſiſt of a continued Series of 
mathematical and mechanical Inſtitutes or Principles of geome- 
trical Science, beginning with thoſe that are the moſt ſimple 
and eaſy, and proceeding to the more compounded and ſublime: 


our Readers therefore will excuſe our preſenting them in the 


| firſt Place with the Rules of common Arithmetic, Vulgar and 
2 and as they are the firſt Principles of all mathematical 


Science; 
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Science; we then ſhall lay down a Compendium of Logarithms, 
whoſe Uſes are well known to every ingenious Philomath ; after ; 
theſe follows the. Analytic Art, or the Principles and Rules of Al. 
8 | and Problems of common Geometry ina 
| ciſe 1 ethod; we ſhall then deliver the Properties of the 
Conic Sections, viz. the Ellipſis, Parabola and Hyperbola. To this 
will ſucceed the Doctrine of the Sphere, or the Principles of ſphe- 
rical Geometry. After this we propoſe an extenſive View of the 
new Matheſis, which may properly be called. the Newtonian Ge- 
ometry, as it principally conſiſts in the Doctrine of FLUCTIONS, 
which was entirely the Invention of Sir Iſaac Newton, and from 
which the mathematical Sciences received their higheſt Perbection | 
and their final Improvement. From the Inſtitutions of common Ge- 
ometry, conſidered as the Theory, we ſhall deduce aregular Praxis, 
or Syſtem of niathematical Sciences, ſuch as Menſurution of Su- 
perficies and Solids; of Heights, Depths and Diſtances; Gauging, 
Surveying; Navigation, in ſeveral Kinds, plainand ſpherical. Tri- 
gonometry; the Rules of Perſpedtive ; Projection of the Sphere 1 
the Art of Dialing ; Aſtronomy ; the Principles of Mechanics, &c. 
with a practical Application in all the uſeful Parts of Buſineſs. And 


from the Inſtitutions of the New or Fluxionary Geometry we ſhall 


give the Solution and Application of all the grand Problems rela- 
ting to the Quadrature of curvilined Spaces, the Cubature of So- | 
lids, the Rectification of Curve Lines; the Method de Maximis 
and Minimis, of drawing Tangents to Curves; of finding the Ra- 
dius of Evolution; of finding the Points of InfleQon and Retro- 
greſſion in Curves; of finding the Centers of Gravity and per- 
cuſſion; the Laws of Elaſtic and Non-elaſtic Bodies; of the Ve- 
locity, Times and Spaces deſcribed by Bodies in Motion; the 
Laws of Reſiſtance in Fluids; the Doctrine of circular Motions 


and central Forces; the Doctrine of Projectiles in Yacuo and in 


refiſting ee the Theory of Catoptrics and Dioptrics; the 
6 nom and various other Subjects, which only 


this ſort of Geontinry can reach, all which will be treated of in as 
plain and eaſy a Manner as the Nature of them will e and MW 
aà Method in many reſpects quite new. 

V. The Thing we have next in View i is to entertain our * | 
ders with every thing curious and worth their Notice, commu- 


nicated mM any ingenious Correſpondent, whoſe Lucubrations or 
a ; = | 


x. An Account of the Platand Deſign 


Effays-in-any Branch of Science, Wit, Humour, or Buſineſs; 
will be acceptable and thankfully-received for that Purpoſe z many 


things in a miſcellaneous Way may by this Means be convey'd 


with great Advantage to the Public; the Divine, the Mathemati- 
cian, the Philoſopher, the Gentleman, the Ladies of Helicon and 


Parnaſſus; the Critic, the Hiſtorian, the Antiquarian, the Mera 


chant, the Mechanic, and the Manufacturer, may here find an 


Opportunity every Month of communicating their Thoughts fur 
the Entertainment and Inſtruction of Mankind; and every ſuch 
Contributor ſhall have the Credit and Honourof his Invention and 


Performance ſecured to him by affixing his Name thereto if he 


. ehuſes it, and though we ſhall take Occaſion now and then to 


tranſcribe ſuch Things as we think proper for our Purpoſe from 
Pieces already in print, we ſhall at the ſame Time take particular 


Care to let the World know to whom they are indebted for it. 


VI. In the laſt Place, our Magazine will conclude with an hi- 
ſtorical and chronological Memoir of all public Events of the paſt 


Month worthy Notice; the State of our own and other Nations 


will here appear; the Births, Marriages, Promotions, Deaths, 
c. of all illuftrious Perſons, will be commemorated as well as 
the great Actions and Virtues that raiſed them to public Notice, 


and diſtinguiſh them from the reſt of Mankind. A regular Ac- | 


count of Books s publiſhed Abroad and at. Home, with a ſhort Ac- 
count of the Contents of ſuch as deſerve it. The Prices of Stocks 
and Goods at the Keys in London and Coul 
other important Article of public Intelligenee. 

To conclude, no Expence of Copper-plates, 8 or 
Cuts will be ſpared for illuſtrating the ſeveral Parts of this Work, 
nor will the Public be troubled with any that are trivial or uſe 
leſs. The Materials for this Work have been long compiled and 
often reviſed and altered we hope for the beſt, In many Parts of 
the Work the Reader will meet with the Generality of Inſtru- 


ments either quite new or differently conſtrued from thoſe hi- 


therto publiſhed, The ſubject Matter in many Places is alſo quite 
new, as well as the Method of repreſenting it. The Pages of 
each Half-ſheet will be properly numbered for binding up each 
reſpective Subject. In ſhort, the Whole will be a compendious 
View of the Learning of the preſent Age in all its numerous 


| Branches, which we ſhall conſtantly endeavour to execute to 


— 5 | the 


y-markets, with every | 
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neſs; Wl the beſt of our Abilities. To conclude, That ig may be 
any wanting to make every thing agreeable as well as uſeful, a new 
ey'd and elegant Letter has been caſt for this Work, good Paper 
ati, WF provided, and the beſt Engravers engaged. We hope every fu- 
and BY ture Number will convince the Public we aim at the greateſt Per- 
Ler- fection that can poſſibly be attain'd to in ſuch a Work, and we : 
dan deſire their Acceptance of our Labours only in Proportion to the 
sfor' Bi Merits of the Performance, which will POP recompence 
uch their 
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PHILOSOPHY. 


Md 


"DIALOGUE 


The I n e 


Euplroßne. 

e EAR Cleonicus, T've been ſo affected with the ets 
Fl * 152 7 Diſcourſe you entertained us with laſt Night, that I 
no not which is greateſt, my Joy in ſeeing ſo neat 
D a Relation after ſo long Abſence at College, or the 
Rap I conceive will redound to tie, and the Family, from 
| the great Abilities and Improvements you've there acquired. 
Cleonicus. Dear Euphroſyne, as J have been very induſtrious 
in improving my Time and Talents at College; ſo if any Satiſ- 
faction or Happineſs reſult from thence to any Perſon, and eſpe 
cially to yourſelf, dear Siſter, I ſhall think myſelf highly compen- 
ſated. Vour remarkable Diſpoſition to reading, I fee, with the 
greateſt Pleaſure, has given you an elegant Tafte, and rendered 
| you capable of Underſtanding, and converſing with Perſons on 

ſuch Subjects as come but too rarely on the Carpeti in any Conver® 
ſation, eſpecially. that of your Sex. | 

. Euphroſ. I ſuppoſe, Brother, you intend to make mie a Git 
e Indeed I love reading very much, but wiſh I were more 
capable of i improving by it. Philoſophy, I mean the Know- 


ledge of natural Things in general, is what I ſhould be greatly 


pleaſed in the Study of, were it not ſo difficult a Science.. I was 

charmed with the beautiful Sketches you gave the OE Yeſ- 
terday of ſome Parts of it. 

UQleon. Philoſophy is the darling Science of every Man of Senſe, 

and is a peculiar Grace in the Fair Sex; and depend on it, Siſter, it 

is now growing into a Faſhion for the Ladies to ſtudy Philoſophy 3. 

B and 
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2 The young GrnrTieMan 
and Iam very glad to ſee a Siſter of mine ſo well inclined to pro- 
mote a Thing ſo laudable and honourable to her Sex. 5 

Eupbreſ. J often with it did not look quite ſo maſculine for a 
Woman to talk of Philoſophy i in Company; ; Thaveoften fat ſilent, _ 
and wanted Reſolution to aſk a Queſtion for fear of being thought 
aſſuming or impertinent. I ſhould be glad to ſee your Aﬀertion 
verified ; how happy will be the Age when the Ladies may mo- 
deſtly pretend to Knowledge, and appear learned without Singu- 

larity and Affectation! But can you give any Inſtances within 
your Knowledge of any Perſons of our Ser remarkable for this new 
Caſt of Thought? 

Cleon. Yes, * Siſter, Kerl; in Linden, Oxford, and 
many other Places. . I ſhall mention in Particular, Euprepia, a 
younger Daughter of Eugenius, to whom Nature has not pon 
more indulgent i in Genius, and fine Parts, than her Father has 
been careful in beſtowing on her a liberal and genteel Educa- 
tion, and ſhe herſelf ſedulous to improve both; ſo that ſhe is now not 
more conſpicuous for perſonal Charms and Beauty, than great and 
amiable for her ſingular good Senſe and Judgment, in natural Sci- 

ences eſpecially; on which Account ſhe is admired, eſteemed and 
Heloved by all hm of Diſcernment. This fine Lady, you 

will eaſily judge, muſt be a notable Contraſt to Thelia Daughter 

of Philargus, who, being of a ſordid and contracted Temper, has 

| beſtowed no more Education on his Daughter than Marking and 

of Paſties; thus Thelialives admired by yeomanly Boors. | 

E upbroſ.. Indeed tis Pity there are ſo many young Ladies in 


Thelia's Caſe; *tis certainly more their Parents F ault than their 
own: Thelia might have been Euprepia, had Eugenius been The- 


lia's Father. Tis our Part, Cleonicus, to bleſs God, that we had 


Wat no Philarges to our Parent. 
11 | Cleon. Tis juſtly obſerved, Eapbroſyne, and I often do: *Tis 


. it ; e Happineſs that we have Parents whoſe Fortune enables, and 
+ whoſe Temper inclines, them to beſtow on us Education, and 
19 to train us up to truely honourable' and polite Life. I have 7 
1 all the Advantages of the Univerſity, and you of the Board- 
1 | ing-School; while perſue the ſeveral Studies of the Latin, Greek : 


and Mathematical Literature, you apply to Ren, and the de- 
lightful N of the Belles cad t 
" wphroſ 


then 


ag; Lanny PII os OTE r. 3 


Eupbroſ. Dear Cleonicus, tis indeed my Happineſs to have di- 
vers Maſters and Tutors, as well as you; of one I learn French, 
of another to draw, a third teaches me Muſick,, and a fourth 
Dancing: But among 'em all there's none well enough kill d in 
Philoſophy to teach that in our School, were any of the young La- 
dies diſpoſed to learn; this I have learned by Enquiry. of my Miſ- 
treſs. | 
Cleon. As for Me ers! in Philoſs phy, * tis a things 28 yet n 
of in private Schools; in the Univerſities there are indeed Profe/- 
ſers of Philoſophy, who ſometimes read Lectures on that Subject; 
but ſince I have the Pleaſure to find in you a Diſpoſition to Philo- 


ſophizing, I muſt tell you, that the only Way, at preſent, to 


learn Philoſophy is from Books well wrote on that Subject. And 


Eupbroſ. But, give me leave to interrupt you a little, by 
aſking you a Queſtion; tho indeed I am deſtitute of a Maſ- 
ter, I am' not of Books; my Father's Library, repleniſhed 


with the choiceſt Books on that Subject, is always, you know, at 


my Command: But then, this conſtant Difficulty occurs, that 
they are, for the moſt Part, unintelligible, by reaſon either of 
Schemes, or hard Terms, or abſtruſe Reaſonings, &c. Pray 
how am I to be relieved or aſbſted i in Juch a Caſe without: A 


- Maſter ? 


Cleon. Dear Silter, tis the F ate of that Sciencets be attendad 
with ſome Difficulties in the Study of it; theſe are no otherways to 
be removed than by the Aſſiſtance of learned Men and Books. 
But thoſe Parts of Philoſophy which are perplexed with Schemes 
and Abſtruſities, are generally ſuch as may be either wholly neg- 
lected as uſeleſs to the generality. of People; or elſe may be ex- 


plained in a more eaſy and familiar Manner by Experiments. 
Fear not, Euphroſyne, the greateſt and moſt delightful Part of this 


Science is within the Ladies Comprehenſion. 


Euphroſ. You give me good Encouragement, Brother; 351 wiſh 
you may find the Succeſs of my Enquiries anſwerable; for I can 


aſſure you, I ſhall aſk you many impertinent Queſtions on this 
Subject before you return again to College. 

Cleon. Not more, my dear E upbroſn than Iſhall be as glad 

to n. if I can; but don't call em impertinent; or elſe know, | 

| B 2 | » that, 


* 


F The ing! S b ed. 


Da nn the 'Sekevioen, ſuen Tiipercinetitles ate the firſt Steps | 
Knowledge. te an | 


Eupbroſ. Dear Clhonicus, you are very obligins ; 7 furs me 


to diſcover to you one Thing farther —— 


Cleon, Yes, dear Siſter, Pm impatient to weary you. 


- Euphreſ. Be aſſured, then, that ſome Time before you came 


Home, while yet the happy Moments were near approaching, I 
Hall form'd, to'myſelf, a Reſolution to purſue the Studiesof Phi- 
loſophy, in ſomewhat of a Method, under your Inſtructions 
when preſent with us. Tis a to Yeu, wy a 1 may 


thus ſpeak without bluſhing, | 


Chon, | Modeſty, a moſt amiable Virweris all, ſhould never 


bean Obſtacle to che forming, or proſecuting, any great, noble, 


or laudable Deſign; tis then a Fault only when Ambition is a 
Virtue, I am extremely pleaſed to underſtand your . 
and ſhall be glad to aſſiſt you all I can, e 
Eupbroſ. Indeed I deſign to make a direct Buſineſs of i it, while 
u are here; and therefore you may expect me to be as trouble- 


fome as you pleaſe, —'Twill be beſt making Hay while th 
| wn ſhines. 


Cleon, All een, and G ſhall be as to 


"oblige a Siſter ſo dear to me as Zuphroſyne. The Severities of 


Winter are now paſt ; the Days are lengthening, the Sun renews 


his Warmth and Splendor, the Trees begin to bud, the Birds to 


fing, and all Things now appear in the Serenity of a returning 


Spring; I therefore propoſe to ſpend thoſe vernal Evenings in 
familiar Difcourſe' on natural Things, while we walk round the 


Park, or over the Fields and Meadows, which _ * a de- 


lightful Landſcape all about us. 


Eupbreſ. If I miſtake not, this is fomewhat like as Manner 


in which the Ancients taught and learned Philoſophy, is it not? 


Cleen, Yes; and you have read at the ſame Time, that Ariſ 


otle and his Diſciples were called Peripatetics, from a Cuſtom 


of teaching and diſputing as they walked. 

Eupbroſ. I have alſo read of that Sect called Headems 6 but 
have forgot on what Account they have that Name. 

'Cleon, You will eaſily recollect, that it was from a Place call- 


ed Academia, a pleaſant Grove at Athens, in which Plato, and 
his Followers, taught Philoſophy. 


* 
A 
of ' 


Euphroſ, 


and LnaDys PHILOSOYAHT. &. 
Eupbroſ. 1 have not read much on the ancient Philoſophy, but 


I ſuppoſe that muſt needs come far ſhort of the Modern. 


Clon. Very far ſhort, indeed; the Difference is not much 
greater between Dreaming and Reaſoning ; between the crepuſ- 
cular and the Noon-tide Light. The Platonics taught little more 
than ſome faint Notions of the Deity, which they called Theology; 
and the Doctrines of Yirtue and Manners, which they called- 
Ethics, or Moral Philoſophy. Soon after Ariflotle enquired into 
the Cauſes and Nature of Things, but made no great Diſcoveries, 
as being deſtitute of the proper Means, viz. Inſtruments and Ex- 
periments; for which Reaſons that Science- which is properly 


called Phyſics, or Natural Philoſophy,” was brought to no Perfec- 


tion *till within theſe 200 Years, or, I: an Jjaily: ſay, Ul 
within theſe laſt 50 or 60 Vears. | 

Euphroſ. Indeed I have often obſerved in the little Compaſs of 
my Reading that many great and uſeful Inventions have been 
aſcribed to ſeveral modern Names, as Bacon, Boyle, Libnitzs, 
Newton, Boer baa ve, Halley, Ac. and have as often een 
how thoſe Things ſhould remain undiſcovered ſa long. 

Cleon. The true Reaſon was, as I faid, for Want af a [right 
Method of Philoſophizing, and proper Means to conduct them in 
their Perſuits; add to this, their Pride and Arrogance would not 
ſuffer them to appear ignorant of any Thing, and conſequently 
(not daring to appear in a Poſture of Enquiry) they knew little ar 
nothing of the true Nature of Things. T was my Lord Bacon's 
great Soul which firſt pointed out the Way to real Knowledge, and 
the Hon. Mr. Beyle indefatigably purſued it in numberleſs Expe- 
riments, and diſcovered the true Nature of the Air. Sir Lac 
Newton, Dr. Wallis, &c. firſt improved the mechanical and ma- 
thematical Parts, and brought Aſtronomy to its greateſt Perfec- 
tion. The learned Dr. Herm. Baerhuave made great Diſcoveries 
in Chemiſtry and the Nature of Plants and Minerals; and Mr. 


 Lewenhoeck, that great Improver of the Microſcope, firſt brought 


to Light the inviſible Parts of Nature; the Theory of the Winds 
is now well nigh perfected by Dr. Halley, lately deceas'd.. And 
laſtly all the valuable Curioſities and wond'rous Productions of 
Nature, are to be ſeen in the unparelleled Collection of the late 


dir Hans Sloane, and in the Muſeum of the Reg Society. 
N 


* 9 


De r e eee 


Aber Since you mention the Royal Society, pray let! me 
aſk you one Queſtion: What are thoſe called the Tranſactions of 
the Royal Society, I have never yet ſeen them, though I meet 
with „ to them! in every modern Piece of Phi- 
| 7 185 
Cen. They are a Sort of Regiſter or Jenin of all 3 no- 
table Experiments, Diſcoveries, Enterprizes, learned Diſcourſes, 

Oc. which are conſtantly made by the Members of that Society 
at their ſeveral Meetings; and which are publiſhed in particular 
N umbers for the Promotion of Natural Knowledge, and the va- 
rious Arts and Sciences among Mankind. Theſe Numbers are 
now very many, but are abri ed by ſeveral Hands, for more ge- 
neral Uſe; and as they are the I reaſury of natural Science I de- 
fign to make you a Preſent of them, to aſſiſt and ee you in 
your intended Studies therein. 

Eupbroſ. Dear Cleonicus, your Kindneſſes to me are ſuch as 
I can never requite, but with the ſincereſt Love and Eſteem; they 
endear you to me in all the Characters of a Brother, a F riend, 

and a Tutor. But, as the Evening is now well ſpent, let us de- 

fer our farther Thoughts to the next convenient Seaſon. 
Chon. Tis true, my Euphroſyne, the Night, and Nature, 
calls us away to reſt. The next Time we diſcourſe of theſe Mat- 
ters, we will take a regular Method of contemplating Nature; 
\ ſurvey firſt the Heavens, then the Air and its Meteors ; after that 
we will take a View of the Earth on which we live, and all its va- 
rious Productions; and laſtly, we will recreate ourſelves with 
the delightful Diſcoveries of the Microſcope, and other curious 
Inſtruments by which Philoſophy has arrived at its preſent great 
Perfection. In the Courſe of theſe Meditations, we ſhall mn the 
Words of Sir R. Blackmore) 5 
See thro this vaſt extended Theatre, 
1 Skill divine, what ſhining. Marks appear . 
Creating Pow'r is all around expreſl, 
De God diſcover'd, and his Care confeſt; 

Nature's high Birth her heav nly Beauties ſhow, 

By ev& ry Feature we the Parent know. 

Th expanded Spheres, amazing to the Sight, 

Magnificent with Stars and Globes of Light ; 5 

The glorious Orbs which Heav'n's bright Hoſt compoſe, 

The impriſon'd Sea, that refileſs ebbs and fir; The 


& . ®@ 


— 
1 


; The Pow'r divine l d the mighty Frame. 
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The flutuating Fields of liquid Air, ; 
IVith all the curious Meteors her ring "<p e 
And the wide Regions of the Land proclaim, 


ne. * 5. 


DIALOGUE II. 


| o the UNIVE SE, and the ſeveral SysTEMs of the 


- WORLD. a 


Oo. 
Gueſs at your wildes, Siſter; this fine Day terminates in a 
fair and delightful Evening, Sack? invites us to the Pleaſures 
ofa Walk; you are ready to go, but which way are you inclined 
to take, the Park or the Fields, or along the winding Lanes? 

Eupbraßne. The Park this Evening, if you chuſe it, Bro- 
„ 

Con. With all my Heart, E upbroſyne 3 come on, and while 
we take a Tour about the large extended Plain, aſk me any Que- 
lions your Curioſity may ſuggeſt, and I Il endeavour to anſwer 
them the beſt I can. | 

Euphroſ. Ithank you, Cleonicus ; I remember when we laſt 
diſcourſed together, you promiſed me a regular Account of na- 
tural Things, and ſaid we ſhould begin with the Heavens; this 
ſeems an ambiguous Term to me, pray. what do the Philoſophers 
mean by the Heavens ? 

Cleen. They ſometimes mean, the Sky or Fir irmament ; ſome- 
times the Orbits of the Planets; ſometimes the Space of one Sy- 
ſtem and ſometimes of all the Syſtems in the Univerſe. 

Euphroſs That I may have a yet clearer Idea of what you in- 
tend, I muſt beg you to explain the Terms Univerſe, Syſtems, 
ace, &c. for I would willingly underſtand Things aright, _ 

Clean. By the Univerſe, my Euphrefyne, you are to under- 
ſand the whole Creation of all Things, together with the every 
Way infinitely extended Space or Void in which they have their 7 

Ce. 


2 wide 


Fe 8 . young | 0 une L 10% u 1 
Euphreſ If, as you intimate, the Univerſe, be infinite, how | 
g do you think it is furniſhe F or is.it al | 
. | an empty Space beyond the Stars 35 N 
E Cleon. The Philoſophers. of the ae Age bs us, \ thay 
tze Univerſe through all the boundleſsSpace, is repleniſhed with 
['-  _. Syſtems or Worlds of different Bodies. For by a Syſtem, they 
mean a Number of Bodies which move about one common Cen- 
ter or Point; and ſuch a Syſtem is what we call a World; and 
the moving Bodies of fo * we Wl Fines and Comets | 
| in ours. | 
bj * * Euphrof. | Do. the Philoſophers "og any; qhing of the ſeyeral 
* | Syſtems or Worlds! beſides our own? 7 Ns oo 
Cleon. Not any Thing certainly ; ; they only. make a 
1 | Conjectures at moſt, = reaſon from the Analogy they obſerve | 
between ſome things in our Syſtem, and ſome in theirs, which they 
think alike; ; of which I ſhall be more e particular —_ we talk of 
. the Stars? 35 
Eupbroſ. You know beſt, dear Cleonicus, "FEY to direct my 
Enquiries; I am content therefore if I can but obtain a general 
Knowledge of our own World.; but what did you ſay, that all 
the Bodies of our World were ren about a Center? 
| Cleon. Ves, all but one; and that one is it which poſſe 
the Center or middle Point of the Syſtem. | 
6 3 Eupbroſ. Before I can aſk you a Queſtion I intend, you muſt, 
4; Cleonicus, tell me how many Bodies there are which compoſe our 
3 Syſtem or World? __ 
Cleen. Thoſe whoſe Number is certain are, of the larger Sort, 
Six; 3 vix. Mercury, Venus, the Earth, Mars, Jupiter and Sa- 
turn, beſides the Sun which is far greater than them all. But 
thoſe Bodies we call Comets, or Blazin Hare, are ſtill more, tho 
uncertain in Number. Beſides all "A there are a leſſer Sort of 
Bodies in our Syſtem which move about the larger, and they are 
called Satellites or Moons, of WRAY we can ies but one with the 
naked Eye. 
Eupbroſ. But, dear Den are not the Stars which FIR 
Ele all about us, and light u us through duc Nights, a a Par bf 
our Syſtem ? _ | hin 
E Cle. | No; ; Ihe Reaſon of which you wil Wee e 
y. 


* N * 9 4 44 7 
- . p a 
. 8 g 
ns is +: 
5 2 2 * 
7 * 1 
7 o 
* 
« 


1 : : WY vp : 3 : 
4 — Fray tf i F 
"= o * 2 ho ” 1 N 7 
3 nc „ . £ * N 
x 2 3 ; ; 
4 1 WM 2 4 
N 2 + ET I . . 
N % n 4 
a # * 
q 2 Ft * 
Say . © 8 ö 
© SS. £Y 
a Le, He: : 
— x * 1 
* os ©Y * *. 
SY x wt k > > 
3 6 2 
+ 4 , 
f AT, «le 
; * 3 
4 L. * — * > 
«Y , p 
N 5 
* ; 4 \ — 
* Bags — 
er % 


ot der, perhaps, to ear, 1 3 10.0 Pn have 
ey been ogy this > Pole d 2000 Years; Schools 
Do | have diſputed with Schobls ; and many, and different Syſtems 
nd have been forthed to ſolve the Appearances and Motions of the 
et heavenly Bodies. Wn. 6 

L Euphroſ. H have tead, Tremember, of the Sjftems of Prolony, 
ral Dyobo, nod Coons Tſuppoſe you meant theſe among the reſt, 
ws do you not, Gleonicus? Dy 
ble leon. Yes, my Eupbroßne, the ; which. you mention are 

the Principal; befide which there were ſome others, as of Kep- 
| ber, LI. Sf. f fi wr n fuch a VMelerpof N — Richard 


| ee 2g, 3c 
e e eee, OY 


a iris 


1 Sie Richard was miſtaken 3: forthe new Aftononierehove 

very eee 35 75 e 165 une Mete in every Rte | 

Fn Tho- it 8 0 be ed N to hd 2 we 
| Account of all theſe Syſtems, yet I-ſhould be glad juſt to know 
what they were, and OE Jy: Sen em Wen eben in as 
few Words as you can 

Clin. The Syſtem of dee Ane FYTRAGETY Pu- | 
lomy, was the moſt groſs and vulgar: He ſuppoſed the Earth poſ- 
ſeſſed the Center of the World, and that about it moved, firſt the 
Moon, then Mercury, then Venus; then the Sar; then Mars, 
Jupiter and Saturn; all in Orbs above each other; next above 
ht Saturn he placed the Firmament of the fixed Stars; and above 
WM theſe, two ſolid cryſtalline Spheres, one moving from Eaſt to 
win. Weſt, the other from North to South, and vicever/d. All theſe 
ar of he included in that Sphere he called the Primum Mobile, or firſt 


+ =» I Mover,' which, by a daily Motion about its Axis, carried-the 
-and- W inferior Orbs from Fit to Welt once in 24 Hours. But this 


43 Hypoheũs was far n * the n of the heavenly 
N * * Motions, 


_reft, About the Earth he revolved the Aan, and allo. the Sy, 


ay 52 order placed, Wd pt with 4 515 Ctr nlaid, * Gd Ve 
T7 ſave the Tours 25 beavenly Bodies made, ' 14 


| k: 5 12 
ted in n 


for you, (Plate I. "Fig: 1.) and is evident by Inſpe&ion only. 
2 Serve: . Iris ſoz itis the Figure of the Heavens, Which I have 


een in every common Map. But fince Tychodiſapproved of Pte- 


lomy's Syſtem, I ſuppoſe he advanced os: more —_— z ray, 
what was peculiar to his ? 8 

Chon. Tis ſaid, he e Ge Earth in the Center of the 
Syſtem, and gave it only a diurnal Motion about its Axis-once 
at 


in 24 Hours; the ſome lay, he made the Earth to be abſolutely 


but then about the Sun he placed the Orbs of ercury, Hanus 
Mart, Fapiter and Saturn; ſo that they revolye.at the Emme Vime 
about the Kd once in Tear. eee b 


. PEEL 5 Fi a 
The 1 — 8 whooft te Moderns guides e I 

Ho and Sum their r ovinces Aibiass; 3 wu ö ; 

The Keb Rejoice moles the Night md Drs | 1 

_ The Sins v . thro the ecliptic Way, . Mn al | 11 
Ae the dme gegen of the er:, $17 ooo 
e 8 i Hart Tons, far happy — "a 


8 Conftru@ion, af 4 bd 5 the Word ws 
Teperented alloina Schemes for. your, dane eaſy approhending 
lt, (Fig. 2.) 5 11 

 Buphreſ, Lon oblienine nen-ter thy ait is not-quits ſo eat 
en an Lea ef without, This Scheme of the Heavens, F Trer 
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tember right, is alſo exploded; wur forget he Jar 
lth, Beba In oh ieh W 
1 is made to zevalve about the Earth e 
1 an Effect ſs ler o anſiver an End much eaſier 

ne \ciatural Contrivance; that it Ras 
60 Me Who alf agres to admit the 
Chet en As the 25 true and ener es of which 

wilt 


ll eee 
18 r 3 mf 


| E te Night hd 4 a * Walk in which 1 N 
general Account of the Fielfnet and Theboris 
and as this Eyening is like to prove very ferene, * 
dle to you t6'take 4 Walk (after T bo od 
Fark, we wil re-alfuns che Sibjeff of £ 


Lare | 
glad to know the particular Reaſons wiy thi into 
ſuch Difcredit 5 when it Kent * the mdſt 
part, "agreeable te We Seal, ind is often | mbni6nel in the 
Holy Scrip tures,” DS Tenn NTT 91 41 5 


Clam, Neither of choſe Acute Wü OW me dtn, ay „ 


Fuphroſynt; Bade any Weight wich Gentlemen of Leatrif e 


Jet with Ladies of go6q Sete; am your find ora ab my 


culous; for you may as well think ever "Thing # 
8 that every Thing is jaf# 45 youſes tn: 
Euphraſ. If we are not to belſe e our Seriſes, — pho 
why were they given'us, and By Mat ate we to be infor?) 
Clem. Our Senſes are tlie general Meatis" of Trif8rhationy \ 
hit they are alf deceptive in ſons Meafurez' none more ſo chan 
C 2 mme 
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| hog Muy dear Fupbroſyne, you will find it a danger 
9 Thing to truſt your Hye-fight too far; our rational and 6. 
cerning Faculties were given us for rectifying the Ideas of Senſes, 
and todiſcover Truth from Error. And herein conſiſts our re- 
' eminence above 'Brutes. - But to come nearer the Point. Ta 
ſuppoſe the Earth at Reft, only only becauſe i it appears to be fo N : 
eſt Thing a Perſon can be ca able 0 * 


Eupbroſ. Why, Congas, you en very ſerious 
moſt warm; if People are deceived by their Senſes, ape 
el upon by their Profe 2s, how can they help it? 
Clin. Very eaſily, my Euphroſyne, let them think . 
ſon, and they will not be any longer the Dupes of Error and Im- 
poſture. A common Sailor, who has little Reaſon enough in 
moſt of his Actions, would yet be aſhamed of ſuch an Abſurdity, 
as to conclude his Ship was at Reſt, becauſe it appears to be ſo 
to every ane within it. And therefore, Siſter, when you are dif- 
poſed to take a Voyage to France, you will have an Opportunity 
of being convinced that Bodies in Motion will appear to be at Reſt, 
and Objefts at Reſt appear to move, and fo en 
farther Difficylty in that Affair. 
 Euphriſ, Dear Cleonicur, T hope you will find forme: more 
agrecabls Way to convince me, than by ſending me to Sea; for 
| though I ſhould like to make the Tour of France, and to ac- 
quire philoſophical Experience in the Voyage; yet I cannot, by 
any Means, think of the terrible Element of the Ocean, 
Clean, Well, though it might anſwer a very good Purpoſe 
for you to ſee Paris, eſpecially as you might then convince the 
Madames, that the Engl; Ladies excel them as much in Genius 
and Faculties of the Mind, as They do them in the Frippery of 
Dreſs, and perſonal Decorations: Yet, to fave you all this 
Trouble, we need only take a walk to zender Hill, and our 
De will de e gvaty ' whit as well. | 
 _ Eupbroſs Indeed! Cleonicus; I ſhall gladly ks tht Me- 
thod rather than the other; but, pray, what curious 8 Cle, 
cle will there offer to confute ſuch a general Argument? 
Cu. Come with me, and vou will ſoon ſee, my Euplre 
7 Lou obſerve a Wind- mill is there placed on an elevated 
See eee ee 
5 _ 
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you, that though ] 
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Door. Do you go up; and I will follow, when I have ſpoke a 7 
Word to one of the Millers. Well, 1 ſee you are ſeated, and 
ſurveying the ſeveral Parts of the Machine; ray, how do 0 
like being in a Wind- mill 8 | 
EBupbriſ. Very well ; 1 never was 8 chere iu 
ſomething novel and ſtrangę in the Structure, and I am greatly 


entertained with the Oddity of my, Situation ; but what amuſes- 


me moſt of all is, the Motion of that larze ſquare n 


ſee, how. faſt it moves round! 


Clean. The poſt move, Siſter; 3171 finna „Motion of aPokt. 
Euphroſ. Not fee the Poſt move, Cleenieus / What has haps 
pened to ee 1 hope noun med ling, can you ſec 


me? 8 
Claas Ves, my Eepbrahas, with Pleaſure I ſee, and hear 
you too; 3 but 1 ſee no Poſt move, really. 


Eupbroſ. er 


knew ; for it has continued to move ever ſince I have been 


' ſpeaking to you about it, and I never ſaw any Thing plainer in 


my Life than I fee it move now. ho in i poor, thas yen 
cannot ſee it likewiſe ? I am amazed! ; 
Chin, You'll he further ſurprined, Eupbroſpnes when Ieatt 
ge no Poſt move, I ſee the Mill itſelf move, 
and that I ſuppoſe j more than you can ſee; is it not ſo 
Euphroſ, Thiely it is; che Mill move? I ſhould not have 
thought of it, Cleonicus, I fit as perſbctly at Reſt here as I do 
in the Parlour at home, nile ne Moen in ans Ting but the 
Poſt; or is it all Enchantment ? But hold, I recolle& what you 
Rd RS I believe I have diſcovered the Plot. 

I dare fay you have; the End of your coming bans is 
. You hereby ſee how very fallacious the Sight 
in; you ſaw the Poſt in Motion, and the Mill at Reſt, as you 
thought ; but now look out at this little Window, Zuphroſyne, 
and you'll ſee the whole Reaſon of ſuch a ſtrange Illuſion ;. ob- 
ſerve Retato the Miller, by means of that ſtrong Lever, turning 


the Mill round its Axle, or upright Poſt, which, when you go 


down, you'll ſee is fixed immoveably in the Earth; this they al- 


ways do to ſet the Sails agginſt the Wind, And this rea! Motion 
of the Body of the Mill cauſes that 2 enn 


* M otion of the Stivel-poſte 
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Iſhhall be farther inquifftive about this Matter, 
6 cold for you 3 put the beſt Foot foremoſt 


Olen, Yay N "ay 


e, 1am fully fate ui 


mentioning as Motionof the . and the End 3 "IA 
Clan. Very little will fiffice for an intelligetit Perſon, and 


there is no reaſoning with others. As the Pen- men of the Serip⸗ | 


rutes never deſigned to give us a Syſtem of Philoſophy, or A 


u, (which vety probably they none bf them uriderſtood righit- | 


dated their Difeburſe and Man- 


ly) 9 they every where ac 


| tht of ſpeaking to the common! Underſtanding and Apptehen- 
ſigns of the Vulgar, | And indeed, it Would be extremely abfurd 


th act otherwife, Sir I. Newton aHhvays fuld che Sun roſe and ſt; 


and had he been in Jobs Flute w uld Have faid as he did 


Sa, fat the fil, ke. Bofides, iow Wally dd we atgue tem 


e literal Expreſſion of Scripture? Does it not fay, in one Pt: 


the Earth in ſupported by Pillhri® And in ajwothier, that be 
(vi. God) Has Hung the Earth upon m_ # How tohtradic- _ 


tious are ſuch Expreſions! And indeed this Method of treating 
| the Scriptutts in dot only infuribus to 408 Seiencet, hi er even to 
Religion itſelf, be ; 


Fi 22 "You ba ve fatd ende 


Walk over the Park, let us ſet out; a> wheti je Eerie dome 


Clum. As much as you pleaſe, Sitter; Ie RW be af 


home. += 
Euphrof. 


Head is employe 


Las bot think 6f the es 


out the V Af; but, amofig all the 1 5 tha at light | ug | 


xs youu, Clnar*" 


home, 5 "Tank 


n wt Sean TT 
ſes I brought you hither. Ta will now readily raft tie Earth 
may appear to be ab Reſt, and yet feilly moe, and that the 2 
ny of the dun, Moon, and Stars may nog 1 1. 


Ki \(itisfy the upon that Head, 7 
clear; ald wit is far in tile Evening, and We have 2 long 
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Chen, „ Tee les. than thice which, offer, themes 
W View þ but oße of them (7, 4. Mercury). is 


this Eyening to the 

Hoy ſet; the bright Bags e you ſee low in the e- 
Hemi 1 the net emu; and that pale-faced Pla- 

net which you ſee yander n by Eq/ is Saturn; aud all the. 

reſt are fixed Stars. 


Euphraſ.. 80 the Euming: tar, "that every Hody takes fo much 
Notice of, is a, Planets I find 3 pray, Cui, vor . * 
know a Planet f ja Star at any Time? K 


Clien. Very Ay, Siſter, two 7 #4 one is that ey 


fixed Star tinker, but 3 Planet never does, . 


Euphroſ. Indeed; pray what can be tbe Reaſon of ü 
Cleonicus? 

Cleen. The Stars are only lucid Points to Appearance, pany” 
therefore any opake Atom, or Particle, floating in the Air, is 
ſufficient to.eclip/es or cauſe. a momentary Occultatian of them; and 
this, joined with the Agitation or Tremours of the Air, will 


cauſe that conſtant Twinkjing in the Sears you ſee: But 
the Planets,” though ſmall, are ſtill bigger than thoſe Motes to 


the Eye, and therefore theis Light vill fx la W Nr 
nutiang. A 

Eupbrof. Very good 3, and what is the rand Thing that a- 
ſtinguiſhes a Planet from a Star? 

Cleo. This, my E uphroſynes, i is the proper Criterion: or Cha- 
racteriſtig of a Planet, namely, 2 Planet is ahways/in Motion 
from one Part of the Heavens. tg. another, and from thence it is 
called a Planet, Which in Greek ſignifies a wandering Star; no- 
the other Stars are all fixed, 0 eee: the ſame Niſtances S 
ſtantly from each other. 


Eupbroſ. Dear-Clenigus,, you. have thoroaghly, bebte * 


to diſtinguiſh the Planets from the Stars.—L have one inare Quer 
ſtion. 92 you, and that ſhall be all for To- night; what is the 
Sky or Firmament ? And; why, does i ajpras”: a * 

qually round Form ? 8 
Clem. The Sky, my Eb, is not any Sing „ 
but only the apparent Boundary of our Sight ; Space i is every 
Way infinitely extended; but our Sight is termihated all argund | 
us, at à ſmall, but equal Diſtance; and this is the, ouly-Reaſon 
why beam apprars.of an bees akne Fi- 
gure; 


# 


16 e * GENTLEMAN 
gare; for the Surface of a Sphere is every where ec TY, 
from the Center, and every Man s Eye is the S The View 
could he ſee farther one Way than another, the Heavens would 
appear of an irregular Form, and quite different from that beau- 
tiful Hemiſphere, or azure Canopy, which conſtantly e 
itſelf to our View. f 
Bipbreſ. Well, Clonicus, how happy it would bs if every 
Walk I took for che future were to prove ſo delightful and in- 
ſtructive as this! But ſee, the Candles are lighted, and Sup- 
| pers I ſuppoſe, on the Table; we are at Home juſt in Time. 
Clin. We are ſo; but we will now ſolace ourſelves with 


che Refreſhments of kind Nature, and To-morrow re- aſſume 
this Subject; for many Things remain for my E uphroſyne yet to 
b 4 w 4 ; 9 — i 0 | : 5 5 4 | 0 
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f DIALOGUE IW. 


A Fiew of the ee Proofs of the F 4121 TY 
. of the PToLoMAic HYPOTHBSTS; MA a 
in 4 New aneh „ | | 


Tu As, Clunicu, 1 1 ber you told me we ſhould 
, be employed; in a more particular Conſideration of the 
Prolomaic Siem; pray, in what Reſpect do you mean?; 
Clem. Imean, my Euphroſyne, to point out to you thoſe 

| particular Phenomena of the Heavens, which are eaſy to be 
obſerved by yourſelf, or any one, and which do of themſelves ſe- 

rally evince the abſolute Falſity of the afoteſaid Syſtem; and 

_ you'll not be diſpleaſed to have it eaſily in your Power to refute 
an Hypotheſis in half an Hour, which has been e and 


. e maintained for ag" 1285 Euphr: 


" The Reader, cage this whole Didogne, is is to fippole, that 
the P:o/omaic Syſtem is repreſented by a new Planetarium With all the 
| planetary Bodies, together with the Sun, revolving about the Earth 
at Reft in the Center p which A is 9 in en 
Manger i in Plate II. 
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Buphroſ. 3 this poſüble, Clunicus This will be charm+ 
ing indeed. This will be doing great Things, ſure enough. 
Clan. You will ſoon be ſatisfied it is poſſible, by means of 
this Machine you ſee here, which is contrived for this very Pur- 
poſe; for by .it you will ſee both the Ptolomaic and Copernican Sy- 
lem, repreſented,” and by comparing the Appearances in each of 
theſe with thoſe of the Heavens, you will obſerve ſuch a palpable 
ity and Repugnance i in the one, and ſuch a perfect Conſi- 
ſtency and Agreement! in the other, as will leave no Room for the 
2 leaſt Doubt, that one is ſpurious and falſe, and the other the 
. genuine and true Syſtem of the World. 
5 Eupbroſ. Very good, my Cleonicus; out; prays, what do you 
call this curious: Inftrument, by the Way? * 
Cleo. It is called a PLANETARIUM; becauſe it exkibies 2 
15 juſt View of the planetary Syſtem, at leaſt what relates to the 
4 Number, Order, and annual Motions of the primary Planets, 
all in the ſame Periods of Time as in the Heavens; ; for the i heel. 
work is calculated to a Minute of Tine. 
Euphroſ. Very god, Cleonicus; I ſee the ſmall Globe of 
the Earth in the Center, and about it five round, Ivory Balls, 
which, I ſuppoſe, repreſent. the five Planets; and a little Brafs 
Ball for the. Sun, in "the, third lac ace from | the Center ; z am { 
right, Cleonicus 3 
Clon. You have 2 very ja Notion of the Thing; ; you are 
perfectly right, Siſter. Vou farther obſerve, two Circles on the 
Surface of the Machine, one containing the 12 Signs of the E- | 
cliptic, and the other the Calender of the Months and Days a- 
dapted to it, ſo that any Planet may be placed in that Part of the 
Ecliptic, or rather Zodiac, which it poſſeſſes for any Day of the 
Vear, and ſo the whole Allet may be aGuſted for any given 
Tins. 
Eupbroſ. Well; and fo, by winding up the Machine, you 
put all the Planets, together with the Sun, in Motion about the 
central Earth, and thus you repreſent, to me Ptolomy's Sytem. 
11 Clean. I do and now you ſee” them all in Motion.— 
And the firſt Thing you ſee is an Argument which proves this Sy- _ 
ph ſtem falſe, and that js,—that the two Planets next the Earth, _ 
Mercury and Fanny. can aver ** lan _ the Sun * this . : 
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" Eupbroſ... . plainly ſee it is impaliible ; becauſe ir oh 
are both contained within the Orbit of 705 Sun. But a are they 
ſeen at any Time to go beyond 1 the Sun, Cleonicus? 

Clezon. Ves, juſt as often as on this Side ofitz 48 we wen 


an Opportunity of obſerving ſoon. 


Eu pbreſ. Such an Appearance will g ive me gra B88 


and be an undeniable Ar ment of the Fa Ifat ity of 8 Syſtem. 2 
Clien. But you will 1 a ſecond Proof of the fame Thing 
more lagrant, if poſſible, than the frſt.—For) you ſee the Sun, 
chere, in the Vet, Siſter; —and if you look here, you will ſee 
the Planet Mercury in the  Eaft. —And, again, there y ou ſee the 
Planet Venus in the South. No ow theſe are ſuch Alpes and Po- 
ſitions of the Planets as never were ſeen by any Man. "= 
. Euphroſ.. If I take this Affair night, you mean to Chew # me, 
if this were the true Syſtem, I might ſee (juit after Sin, 
in a clear Evening) the. Planets . ercury and Venus 7 at. any Di- 
ſlance from the Sun from W:ft to Eaft, don't you,  Cleonicus? - 
. Cleon. That Is the very Thing intended, m Euphrojyne|; 
but you will eaſily recollect, that inſtead of ſeeing ; theſe Planets in 


every Part of the Heavens in a Star-light Evextn » you ſeldom 


ſee them at all ; nay, one of them, Mercury, ſo ſe . that. you 


never yet . it in the leaſt; and the other, For, « or he 


Evening-flar, appears very rarely, being always! near the Sun, and 
when fartheſt, not more than about 47% that is, you es 
the ſaid Planet farther from the Setting-ſuin than about South- 
weſt; you never {aw it in the South, or Eaſtern Parts of the He- 
miſphere of an Evening, which Phœnomenon does therefore i in- 
conteſtably prove the Abſurdity of this Syſtem. | 
Eupbreſ. I am convinced of it thoroughly, 3. Ido not know 


that ever I ſaw the Planet Mercury; ; and as to Venus, II never ſaw 


her but in the Circumſtances you mention. But what is Four 
next Argument againſt this Hypotheſis? _ 

Cleon. The Earth being ſuppoſed the Center, the Planeta wil 
be in every Part of their Orbits at an equal D. Vance, and there- 
fore will appear equally big at all Times; but this i is contrary to 
all Appearances; for the apparent Magnitude of all the Planets is 
conſtantly variable: Nay, ſo ſo great is the Difference. in Mors, 


that at one Time be appears as W as Jupiter, and at another 
Time 


— * 


Ky * 


but by his red Aſpe&. © 


Euphref. If this be the Caſe, it muſt certainly be an n indiſpus EP 


table Argument againſt the vulgar Hypothefis. - bat 
Cleon. You will hereafter be fully ſatisfied, by your own Es 


perience, that is really the Caſe ; at preſent, that Planet is not in 
a Situation to be obſerved; but he ſoon will. I ſhall mention - 
next another irrefragable Argument to the ſame Purpoſe. — You - | 
ſee the Planets in this Machine move with an uniform and equal . 
Velocity in every Part of their Orbits. i: 


N 
. „* 


Eupbroſ. I do ſo; they m move neither faſter nor yes = one 


Part than another. | 
Cleon. But this is not the Cake of the Planets i in the Hedran 


for they all a appear to move there with very unequal Paces; ſome- 


times they are very Sow in Motion, ſometimes very quick, and 


ſometimes they : appear Nationary for ſome Time, or without any 
Motion at all. This you may be as eaſily convinced of as you 


can defire, in a few Week's Time in the Planet Venus, which is 


now an Evening ſtar, and very ſlow in moving from one fixed 


Star to another; but ſome Time hence, you will obſerve; ue 
has xo Motion at all for ſeveral Days, then after that, you'll ſee 
her move very faſt back again towards the Sun, and be ſoon loſt 
in his Blaze. In all which ee Iman take particulir | 
Care to aſſiſt you. 


Euphriſ. "T ſhall be obliged to 100 — N hiv greatly 
pleaſed to obſerve ſuch curious Appearances of the Planets; eſpe- 


cially as they will afford me ſuch ample Conviction of the F alſity 
of this Syſtem, which ſhews this, and oy Planet a con- 
ſtantly with the ſame even Pace. 


Cleon. There remains yet one more Obſervation to prove this 


Syſtem a moſt groſs and abſurd Hypotheſis, and that is—you 
obſerve, that a Spectator on the Earth, in the Center, would view 
all the Planets moving one and the ſame Way continually, « or r from 
Wift to Eaft; don't you, my Eup hroſyne ? . | : 
Euplbreſ. Yes, I do very plainly ; Iam certain, from what I 


now ſee, that the Planets muſt neceſſarily appear to move as they 


really do, ſince We are ſuppoſed to be in the Center of their Me- 
tions. 


D 2 | | Cleem. 
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Time fo ſmall, thatyou cannot «  dffinguiſh him from. a a fied Star, | Po 
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| .. Very good, Siſter; but if we are not in the Cane 
of their Motions, they cannot then be ſeen to move as they really 
do; but muſt of Courſe appear to move in a different Manner; 1 


and accordingly we always obſerve, that in the Heavens they ap- 


pear to move ſometimes from Myſt to Eaſt, ſometimes from Eaſt 
to Veſt; and ſome times to be Hationary, and have no poten at 
all. , 

Eupbroſ. 1 make no Doubt of what you ſay; but you will 


5 readily ſuppoſe I am not Aſtronomer enough to have obſerved fo 
5 much, Cleonicus. | 


Cleon. If you have not, you eaſily may, my Euphroſyne, at 
any Time almoſt ; but at preſent you cannot wiſh for a better Op- 
portunity ; for the Planet Venus is now moving very ſlowly to- 
wards the Stars Eaſtward, therefore, the firſt Star-light Even- 
ing, obſerve her Diſtance from the next bright Star on the Eaſt, 


and you will ſee, in a few Days, that Diſtance will be diminiſhed 


by the Planet's Approach to the Star. \ 
Eupbroſ. Well, that I ſhall ſoon do, and by that Means know 


ſhe moves Eaſtwards. But what i is the next Thing to be obſer- 


ved, Cleonicus? 
Cleon. After you have fk Time red her Motion Eaft- 


ward, you will find ſhe moves flower, by Degrees, till at laſt 


ſhe becomes flationary, or without any Motion at all ; and this 


you will perceive by her keeping at the ſame Diſtance from a fixed 
Star for ſeveral Days together. 


Euphroſ. Very good, Cleonicus, 1 ſhall endeavour to do that 


alſo; and what remains then? 
Cleon. Afﬀter that, Siſter, you will obſerve that (| plendid Pla- 


net return again towards the Mei, and with a very quick Mo- 


tion to meet the Sun, which ſhe will ſoon do; and thus you will 


obſerve, that ſoon after ſhe begins to be retrograde, ſhe is loſt in 


the ſolar Rays; or ſets heliacally, as we call it. Theſe Things you 
will find are all eaſy to be underſtood with a little Obſervation 


and Attention; and will be farther illuſtrated by Experiment, 


when I come to explain to you the beautiful Conſtruction of the 


Copernican, or true Syſtem of the World, in ſome of our future 
Speculations on theſe Subjects. 

Euphroſ. Well, you can't. imagine what Satisfaction and 
Pleaſure it my me to underſtand how poor and unworthy an 


1 


Hy- 


fallacious the Principles on which it depends; and how many, 


ture and common Senſe, to confute it. 
Cleon. And, of Courſe, it muſt now appear wonderful to 


you, that there ſhould be ſo many Retainers to, and ſtrenuous ; 
Defenders of this abſurd Syſtem, But what can be ſaid of invin- 
. cible Ignorance? It is to no Purpoſe to urge the Force of Senſe 


or Reaſon, nor even of Truth or Demonſtration” againſt it. And 
therefore we muſt leave them to the Dominion of Error, and 
ſtudy only the Inſtruction of the happy few that are capable of 
Ronan and Conviction. * 


8 


DIALOGUE v. 
A Brief Account of the SOLAR SrsT EM. 
| Eupbroſjne. 


TX Morning having been — Gaia in a a Refu- 


tation of the falſe Sy/tem; you are now, Cleonicus, in- 


debted to me a few Hours this Afternoon, for an Explanation of 


the true Syſtem of the World, according to your Promiſe. 


Clean. My Promiſe ſhall be always facred, my Eupbroſynt, . 


and with the greateſt Pleaſure I ſhall now explain to you what is 
the true State of Nature, with regard to the Mundane Syſtem 
of planetary and cometary Worlds; which has been ſometimes 


called the Pythagorean, ſometimes the . now the New- 
tonian, and then the Solar Syſtem. 


Eupbroſ. Pray, 7 was it 1 the brunn, Syſtem, 


5 Cleonicus ? 
Cleon. Becauſe, my invented ad taught by that famous 
WN Sage, yes Wen and mn ſo N by — ollowers; 


but 


* The font 1 of the Pralunatc Syſtem, Pl WOT in 
this Dialogue, will evidently appear, if the Reader has his Eye upon 
the Diagram in the firſt Plate (2. Fig. 1.) where the Earth, the 
Sun, *and Planets are ſo placed, as to — them ſeparately and 
— to the View. | 
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Hypotheſis that of Prolomy i is; how very erroneous, 'grofs,” and / 


eaſy, and convincing Arguments we are ſupplied with, by Na- 
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was from thence called the Solar . 
e Jou are right, Siſter ; and the | 
was given Jt trom its being demanfiy 
4 Proves 'of Philoſophers, Sir Ges eaiay, : 
yere the Powers roar paths Tv 4 1 75 
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s does the Chief in modern Science ru rule, 
Ered their Schemes by mathematic Tots” 


| Le, Apporoncer vid ele. G — 
Buphroſe Vary fe. ny, me I * you are 6 1 


Newtonian every Inch of of you. 
Cleon. Ves, and I expect to ſee you proſelyted to this, not 
more modiſh than true Philoſophy, before we leave th 2 


Laab Tm gadto hear it; e rise ) 
| e i e ee 91 2256 
Clean. Your Requeſt is very . one . of. 1 

Underſtanding is worth twenty of meer Faith in Phil 701 
ſhall endeavour to give you a juſt Idea thereof, and its ſeveral 
Parts, by a Scheme which I have dran up for that Purpoſe, and 
which is nearly a true Repreſentation. of the Solar Syſtem, il 
which you ſee the Sun paſſeſſes neatly the central Pgint, 
Reaſons we ſhall hereaſter mention. By the centinl Force, Of 
Power of Gravity, in the Sun, compounded with a projectile: 
Force, there are found to revolve the fix Planets following, vis. 
the firſt, or neareſt Planet to the Sun is Mercury $ ; the next i8 
Venus N; the third is the Earth, with her Moon; the fourth i; 
Mars &; the fifth Jupiter 1 the fixth and laſt is Saturw 5; 
theſe al move. about. the central Sun i in es Jace rt T7 | 
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Har, but the of 2 Comet, I ſee, you have repreſenteil 


hs Part of a wb Gi Do: Do all'the Comets go round the Jun 
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n. Yes, ti ihne, they all move in Oibith which 
are more or leſs oval, or (as the Aſtronomers calVit) Elhyticat 3 
for what you call an oval Figure, they always call an F 
a The Leatned; "tis" kt, ſhould be allo w'd t6 [peak 
in i 2 Pliraſe bore whit is vulgat;- but 1 take it chen on #8 
uncivil or ungenteel Uſage, when they amuſe us With ünitelt⸗ ; 
6ible Terms; ſince we ought always to underſtand what ts bf. 
rd tis to read. © But this by the Way; pray Cleonitus," >. OI 
Go yu intend by thoſe mel Stars round e and "og 1 


LG 
720 "Og 4 


Scheme? 
Clan. They are little 
atellites; theſe light thoſe diſtant Planets thee? their —— way 31 
6 le others yyhich are nearer the Sun, and have rherfore k greater 
Degree of Light, Yave none of them, fave 6 + Earth only, 
which has but bne. Lg 
"Euphroſ. Theſe; 1 prelbme, are all che yd Badles which 
compoſe our Syſtem, becauſe T Tee no möre in the Scheme; but 
pray, what have you' done with all the Stars ? ? Do: none of them 
fall to the Share of out World? 7 = | 
Cleon. They are all at 3 vaſt Diltance from our 8 yſtem, and . 
nake no Part of it; as you will ſee heteafter. You vl caſt your 
ye on the Diagram once more, and obferve, that the Bulks, or 
agnitudes of the Sun and Viatiets ; are there. allo repreſented. 
Eupbreſ. I ſee it, I believe; does not the Orb of Saturn re- 
reſent the Face of the Sun, and the ſeveral other white Globes 
the comparative'Bipnefs of the Planets jwboſe Names they bear? 

Cleon. Yes, my E tepbroſyne, they c do; F- they are b here drawn in Pro- 
portion to the Sun, of mere than eis ht ms in 3 | 


p * 


them all makes in ( Som 
Globe. we I 
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Eupbroſ.. — ride ran? Amen a s - "or our Earth; | 


+ 


7 
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do e make about this Globe of Earth, whe 1 * ö 
and conſider it alone; but how little a Thing does an Empi 
Kingdom, nay, the Earth itſelf appears tals vith the | 
whole Syſtem. 

Cleon. What you obſerve, . e is or juſtz we * * 
; by ſuch Reflections one uſeful Leſſon, that Things are great and 
ſmall only by Compariſon; in regard to many other Properties of 
Bodies, you will find that this Doctrine will alſo hold good, as 
we proceed in our Speculations. 
| Eupbreſ. 1 ſuppoſe, the Diſtances of. the Planets palin 
in the Print, are in Proportion to thoſe in 8 e. are * 
not, Clronicus? 555 

Cleon. They are fo, as nearly 8 25 thoſe Diſtances are at pro- 
Y tent known; ; but in the Year 1761, when Venus will appear on the 
- Sun's Face, the Diſtances of the Sun and Planets will be very ac- 
curately determined, and not till then. We ſhall therefore conclude 
wh a View of this Syſtem in Sir Richard's poetical eee 


_ This- a Machine the Univeſ Fa oe 
With how much Skill is each Apartment rear d; 
The Sun, a Globe of Fire, a glowing Maſs, 
- Hotter than melting Flint, or fluid Glaſs, - 
Of this our Syſtem holds the middle Place. 
Mxzrcurivs neareft to the central Sun 
Does in an oval Orbit circling . 
But rarely is the Object of our Sight: : 
In ſolar Glory ſunk, and more prevailing Light. I... 
| Venus the next, whoſe lovely Beams adorn, _ 
Ai well the dewy Eve as opening Morn, 
Does her fair Orb in beauteous Order run. pin \ 
The GLOBE TERRESTRIAL nent, with lanting Poles, 
And all its pond'rous Load unwearied rolls. - | 
- Then we behold bright planetary Jove, 
Sublime in Air thro his wide Province move. 
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Four Second Planets his Dominion own, _ 5 N A 
Aud round bim turn as round the Earth the Moon. | 5 = | 

SATURN revolving i in the higbe Sphere + 
Wi 15 Ang ring Labour ces bis Year. . 
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D I A L 0 G U E VI. 
The Truth of the Solar $ Nem anne * the 


Planetarium. 


0 


| WO Chonicus. e 

B. chis n View of the Solar e I preſume, my 
Euphroſyne, you will be prepared to underſtand. a Demon 

{tration of the Truth of it, by comparing the ſeveral Appearances 
of the heavenly Bodies with thoſe of ths W as repreſented 
by the Planetarium. 

Eupbroſ. Imake no Doubt, dear C leonicus, but I ſhall, as 
you have a happy Method of repreſenting Things ſo natural and 
eaſy; eſpecially as I apprehend the Subject now is but juſt theRe- 
verſe of what you ſhewed me before, when you e re the Fre- 

 lomaic Syſtem, by the ſame Machine. 

Cleon. It is true, my Euphroſyne, Truth is but the Reverſe 
of Error, at any Time, and to be.convinge 
than half the Way towards aDiſcovery of the former. In order 
to this you obſerve, there i is fome Alteration tile in the Face 
of the Planetarium. 

Euphreſ. I do, Cleonicus, I ſee you have ben the Farth 
from the Center, and placed a large golden Ball in its Stead ; 
alſo I obſerve; you have taken away the ſmall Braſs Ball from a- 
mong the Planets (which before repreſented the Sun) and placed, 
in its Room, a little Ivory Ball, with Circles, to repreſent our 
Earth, I ſuppoſe, as no more than a Planet; theſe are bold In- 
novations, Cleonicus, in a Syſtem of Worlds; but I khow you 
are able to anſwer for them, when thereris Occaſion. © 

- Cleon. Yes; while we are able to give a a good Reaſon- for 
what we do, we are always ſecure and courageous ; tis a prodi- 
oo Advantage to have Nature and Truth both on our Side; 
> ſupplies us with all the Powers of Logic and Rhetoric, and 
| th other renders us always victorious and triumphant. This | 
has been, and ever wil de hs Caſe wt the PN ag and all - 
* other 
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of the latter is more 
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other Parts of the Newtonian Philoſophy, ſince _ have been | 
conſidered and treated in a proper Manner. 

E uphrof. Well, Cleonicus, 1 find you are a Champion i in the 
Cauſe of Philoſophy ; : but put the Machine, if you pleaſe, into 


Motion, and let us proceed to Particulars ;- for I long to be in» 
ſtructed in this moſt beautiful Part of the Science. | h 


Cleon. I will. I wind up the Spring, and ——you fee 
all the Planets in Motion, at the * Diſtance and ow 


grees c of Velocity. r 


N uphroſ, I do, Cleanicus, with As of Pleafuir 3 and 
I ſuppoſe, by this Means, I have now a proper Idea of the true 


_- Syſtem of the World; or is there any Thing yet wanting ? * 


Chen. Ves, my Eupbroſyne, too much is yet wanting to 


3 N compleat a perfect Idea of the Syſtem, at leaſt, in one View— | 


Nor isit inthe Power of Art to ſupply every Thing. The propor- 
tionable Diſtances of the Planets, together with the true Pro- 
portion of their Magnitudes, can never be ſhewn i in, any Ma- 
chine, but ſeparately they may ; as you have already obſerved in 


the Plate of the Solar Syſtem. And I ſhall only here obſerve, that 
if the Magnitudes are the ſame as there repreſented, the Diſtance 


of the Earth from the Sun would be 83 Feet, and that of Saturn 
nearly 800, ſo that the Orbit of Saturn would be almoſt a Al 
in Circumference, and conſequently no Planetarium can ever be 


made to expreſs the Proportion of Diſtances and Magnitudes at 


the ſame Time. 


5 Eupbroſ. I am convinced it cannot = done, l b | 


what you have ſaid; and one Thing I obſerve farther, and that is, 


it would be but of little Uſe if it could be made ſo large; fince 


then we muſt be at the Trouble of walking from one Part to 


- another to view the ſeveral Bodies of the Syſtem ; for it is eaſy to 


ſee, that Mercury, Venus, the Earth, and Mars, would be all of 


. them by much too ſmall to be ſeen at the Diſtance of Saturn, 
(and indeed the three firſt at Zupiter ) without a Teleſcope. Ipro- 
. teſt, Cleonicus, I can ſcarce refle& on ſuch diminutive Conſide- 
rations of the Earth, without feeling ſome. Uneaſineſs; I am 


quite concerned, when I think what a mean, and almoſt pitiful 
Figure we make in the Syſtem. However, there is one Com- 


7 . fort; we are not the leaſt of all the Planets. 
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Cleon. No, no, Siſter, don't be difcouraged; our Earth is a 
Planet of the third Magnitude, if that will afford you any Cons 


ſolation. — But let us attend to the Machine; you there obſerve _ 


one Thing right, viz. the Velocity of the Motion of the Planets, 
and conſequently,” the Planets here finiſh their Periods ſooner- or 

later, Juſt a as they do in the Heavens. And not only this, but 
every other Phenomenon is the ſame here as you obſerve it in Nat 


ture, as will be evident by conſidering them ſeverally, as we di . s 


when the Ptolomaic Syſtem was repreſented,” and confuted by it. 
Fupbroſ. 
ſtill a ſuperior Satisfaction to ſee what Truth is, and the Ways 


dane Syſtem, therefore, IS alli He n * IE, ; CY pro- 
eeed to Particulars. 


Cleon. I will, my Ruphrofine, _ 1e with os a 2 


This I ſhall attend to with great Pleaſure; for it is 


1 — Frag, * 


and Means by which it is infallibh diſeovered; 3 as our little mun- | 


; of Mercury and Venus, as before; only here you are ſuppoſed to 
be a Spectator of theſe Motions, from that ſinall Globe with Cir- 


cles that repreſents the Earth; and from thence you ſee thoſe two 


Planets in one Part of their Orbits paſs before the Sun, and, if 


the other Part, behind, or en cee it; and this f is their conan 5 
Appearance in the Heavens“ 8 

Eupbroſ. I fee it muſt neceſſarily bam; * it is urprizing 5 
to me, that ſo very plain a Caſe was not alone ſuflicient _— OT 


| vince Mankind in every Age of the Truth of this Syſtem. 
| Cleon. 


The longer you live, the leſs you will be rw N 
= fuch Things; you will find Ignorance, Prejudice, Party or Pot 


8. 
3 
* 
1 


- licy, always eclipſing the Truth, as Clouds do the Sun, tho“ . 


both are in themſelves the brighteſt Objects in Nature. Vu 
| will find, the next Phænomenon you obſerve is equally coereive. 
if Men would reflect or attend to it at all, viz. that Mercury 1 5 
and Venus, can never appear to us at any great Diftanee fem 3 


the Sun; Mercury n not above 21 Degrees, . and Venus. noſe f 
E 3 / 6 2 9 
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* The Reader is here ſu uppoſed t to ave Mis Bye upon nr 8 


| * Tis V. where all the omena, mentioned in this Dial 
e repreſented juſt as they are ſeen in the Planetarium. Thus, Fhar. 
| 8 I. to an Eye placed on the Earth at T, the Planet Mercu- 
ty at M, and Venus at V. will a to paſs before the Sun; and at 


O and D they are A or . the dun, * h Oy! * . 


ſame Place, = he 


4 


Planets; ; pray do you nne that alſo ? 


* = 46 
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than, 4n; and this correſponds exactly with the Diſtances from 
the Sun in the Heavens when greateſt of all.+_ 


Aupbroſ. I have hardly Geometry enough to underiznd 


Medduring Diſtances by Degrees; but, I eaſily fee the Thing . 
you drive at, and indeed you have already e it to me in a 


: former Converſation. 
Cleen. You will find, my E uphroſyne, that a very little Ma. 


thematics i is requiſite for underſtanding the Phenomena, when 


we come to explain it ſtill farther by a proper Diagram, ex- 


hibiting the Theories of theſe two Planets; and a particular 
Piece of Machinery added to the Orrery for that Purpoſe: 


The next Phænomenon will create you no Difficulty; for ag 


you obſerve, the Diſtance of the Earth is perpetually altering, 


with reſpect to any Planet, I ſuppoſe, you have Thilofephy ; 


enough to ſee what will follow from thence.* - 


Eupbroſ: Very plainly, Cleonicus; 1 have, tis to be hoped, 


common Senſe enough to know, . that when the Earth .is near 
to any Planet, —that Planet will appear larger than it will do 
when the Earth is remote; from it, and thence I may infer, 
that the apparent Magnitudes of the Planets are always Vas 


riable ; and ſo, I ſuppoſe, you obſerve them to be in the Hea- 
vens; for I remember well what you ſaid of the Planet Mars, 


when we conſidered this Phænomenon in Ptolomy's Syſtem, - 
Clion. I am glad to find you can fo happily recollect, and 

compare theſe Appearances. We have, from the ſame Prin- 

Ciple too, the Solution of another common Phænomenon of the 


15 8 I. If ri ht Lines be drawn from he Rank” at 
T, touching the Orbits of Mercury and Venus, i in the Points R and A; 
on one Side and Z and Gon the other, tis evident thoſe Lines 


will be farther from the Sun, than Lines drawn to any other Points 
pf thoſe Orbits, and conſequently, the ] lanets, in thoſe Points, will 
be ſeen farther from the Sun than in any other; and the Angle 8 T 
Re will be found about 21 Degrees, and the Angle 8 T A about 47. 


* Phznomenon III. Tis evident, that as the Planet Mercury 
moves from M to HN T; and Venus from V to A B C they 


will appear leſs and leſs; and that their apparent Magnitudes 
will en reaſe as they move from O to K P I, and from D to E F 


G towards the Earth at IT., alſo ſince che Earth at T is about 5 
Times farther from Mars at V, than it is when at T, the ſaid Planet 


will appear 25 Times leſs in the Former than in the latter Situation. 


£ apo; 


| 
Þ 


leaſt at the ſame Time. 


Difficulty in that. 


to the Well ;- 


Euphroſ. 1 perceive Science i is a dt Thing, 
nor do I expect to be wiſe all at once: T ſhall be very well 
fatisfied, if with Time, I can acquire ſuch a ro ome be of 
Knowledge as is fit for a Woman, 

Cleon. You ſhould fay, a reaſmable Bring, my E uphroſe ; ; 
uſeful Science is of neither Sex, or any Party. 
turn.——While the Planets are in Motion, you obſerve, from 
| the Earth they will be ſeen to move in different Directions; for 
Inſtance, Mercury you ſee is now on the Left-Hand fide, or Eaſt, 
of the Sun; but from thence he moves on this Side of the Sun 
| from that Weſtern Situation on the Right- 
Hand, he moves on behind the Sun to the Eaſt Side, where he 
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Euphroſe I believe I do; 1 for my Reaſon ſuggeſts to me, 
that the apparent Motions of Bodies muſt be greater when' they- | 
are near, than when they are very far off; and moreover, «that 
their viſible Magnitudes and Motions : are always ant and 


Cleon. Very good, my Euphroſyne ; ; there is ſome Pleaſure 
in teaching Philoſophy to you, who will ſoon be. Miſtreſs of 
many of the moſt uſeful Doctrines of the Science; you already 
know the Reaſon why the Planets apparent A 

very unequal ; but- why they ſhould ſometimes appea ſtatio- 
nary, or without any Motion for a Time, I do not expect vou 
to apprehend ſo readily as yet; but hereafter you wi ſee no 


muſt be 


But to re- 


ne was before; ſo that in one Revolution, he is ſeen to move- en 
1 895 to Was, and from * to ab t. 

1 age Buphro 
5 * Phznomenon IV. In the points of the Orbits where the Pla- 


A. nets are neareft, as at V and M, they will appear to move faſteſt ; 


GS and vice verſa, at the remoteſt Points O and D; alſo the Velocity of | 1 


i . 


ats the Planet Mars at V, will ap 
ill g, than it wall do lien the 
T as before. 

7 


"Earth 3s 


25 Times greater to the Earth at 
arth is at T, at 5 Times the Diſtance £7 


+ Phenomenon. V. It 5s eaſy to eblirvek in the-Scheme, chat to an 
Eye placed at T, the Planet Mercury, as it paſſes from R, by O, to 
Z, will appear to move forwards, ng to the Order of the 
les Signs, or from Weſt to Eaſt ; but from Z, by M to R, it will appear. 


L. to move the contrary Way, viz. from Eaſt to Weſt, or be retregrade. 
5 2 a little Way on each Side the Points R and Z, wiz. from A to 
jet B, and from C to D, the Planet muſt Appear ſtationary, or at Reſt 


among 


Third from the Sun ;= 
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Eupbroſ. I fee it clearly, Cleonicus, and 1 remember alſo, 
vou obſerved to me (i in the other Syſtem) that this is the Cak 
of all the Planets ; and I expect I ſhall be able to ſee it verified 
by my own actual Obſervations on the' Planet V. enus,, in a littl 
Time, after the Manner you then directed me. | 
 Cleon. You will then commence a Prackical Aftrnemer, San ; 
and indeed by a little Attention and Practice, you will find it 
not only eaſy, but pleaſant to obſerve all the Phænomena of 
the Heavenly Bodies to be the very ſame as you have ſeen in 
this Planetarium; and then you will be fully convinced of the 
Truth of this Syſtem. | 
Euphroſ. I ſhall, nay, I am 's ROW EY 7 ME : for [ 
_ think it is impoſſible any one, who has ſeen all thoſe Things ſo 
naturally, and, as it were, doubly repreſented, as I have, ſhould 
not be convinced, at leaſt, that the Earth'is a Planet, and the 
But pray, Cleonicus, may not theſe 
Appearances happen to a Spectator on the Earth at Reſt among 
the Planets, as well as on the Suppoſition of its Motion; if 
ſo, there will ſtill lie an Objection againſt the Earth's Motion. 
_ Cleon. *Tis with great Pleaſure I hear you make this Queſ- 
tion, as you thereby diſcover almoſt a critical Sagatity in theſe 
Matters in fo ſhort a Time. I anſwer, my Euphroſyne, the 
Phenomena, tis true, would be the ſame to the Earth at Reſt, 
as we have now ſpecified them ; but you muſt know withal, 
that they would not, in that Caſe, happen at the ſame Times 
they now do, nor in the ſame Parts of the Heavens. 
* uphroſ. I am very deſirous of ſeeing this ill uſtrated, * 
: Can you ſhew it in the Planetarium = 
175 Very eaſily; for III fix the Earth at Reſt in the Be- 
ginning of the Ecliptic, or firſt Point of Aries (as it is no Mat- 
ter where) and bring the Planet Mercury in a right Line with the 
Earth and Sun; it is then in Conjunction with the Sun; then, 
putting the Machine in Motion, you obſerve that Planet, in 
88 Days, comes to the ſame Place again, and therefore, if the 
Earth were at Reſt, the Time between two Conjunctions of 
the ſame Kind, would be juſt nf to the Period of the Planet's 
| Revolution, 
among the Stars at Qand X, 1 Ae ſmall Parts of the Orbit do 


nearly coincide with the Tangent Line, But this Matter will * 
farther explained 1 in a future Dulogue, 
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Uo 0 Do you underſtand me? * | 
1 Eupbroſ. I muſt be ay dull indeed, | if 1 did 556 eee 
well — 
ttle Cleon. Then I put the Earth, as uſual, in Motion; 
wy ſetting out with the Planet but you ſee, when Mercury + 
5 \returns to the ſame Point again, * Earth is gone, and the f 
| it Planet keeps moving on till it overtakes the Earth. Here you N 
x of obſerve a Time conſiderably longer than the Period is taken 1 
n between the two Conjunctions, viz. more than 110 Days. 
the Eupbroſ. I ſee wonderfully plain, and alſo I obſerve the Earth 
46 has paſſed over about a third Part of its Orbit in the Time; and 
T conſequently, I muſt needs know, that both the Time and Place | 
$ lo of the preſent Conj unction are very different from the former; 3 
88 and therefore am neceſſarily convinced of the Motion of the Earth, 
the BY as well as of all the reſt of the Planets about the Sun. I ſee the : 
wel Truth, and much of the Beauty and Harmony of the Solar Syſtem Z 
ns for which Iſhall be ever infinitely indebted to my dear Cleonicus. 
1 Cleon. They who contemplate Nature, my E. uphroſyne, al- 
= ways find their Admiration and Pleaſure encreaſing with their 
| Knowledge ; 3 the more nearly we view her, the more engaging 
eſe ſhe appears; and what you have yet ſeen is but, as it were, an 
the Antepaſt of the ſublime Conſolations of Philoſophy, that will moſt 
eft, certainly reward your future Enquiries, as you will acknowledge, 
als WY when you come to underſtand * Doctrine gf N and to * 
M able to calculate one. 
8 Euphroſ. To calculate an Eclipſe A ſtrange Thing to talk 
N of for a Caman, Cleonicus. - | 
28 Cleon. A Woman Why, this FN of yours, 
Be- ſeems to be mightily in the Way. I muſt tell you once 
lat- more, my Enphroſyne, that it is at preſent quite out of the Queſ- 
4 tion; for if indulgent Heaven has favoured you with ſuch men- 
i | 
in 8 = 
the * Phznomenon VI. In the Diagram, it js evident, if the Planet. 
> of Mercury be in Conjunttion at M, and the Earth at Reſt at T, it will 
E be in Conjunction again, after one Revolution, in the ſame Point M, 
e's vx. in 88 Days. But ſuppoſing the Earth and Planet go on together 
on, from the Points T and M, the Planet will have made one Revolution, 
as and Part of another, before it can get between the Earth and Sun ; 


it will then be nearly in the Point $ and the Earth will be in ©, 
about four Signs diſtant from T, the Place of the former Conjunctioll. 


45 


Revolutions and P in i the. fame Point of the Ecliptic: #77, 
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tal F acylties and Powers as will enable you to undedfiand theſe 

Things, them why may you not with as good A Grace, and to as 
great an Advantage, addreſs yourſelf to ſuch an Undertaking? 

I know ſome Ladies, and doubt not but there are many others, 

5 who can calculate both a Solar and Lunar Eclipſe, and intend 
bc my Euphroſyne ſhall not be behind-hand with a any of them. Nay, 


. a 


m-_ ima Aa <a. 


| Ether, I have'a Sort of eaſy Phileſophical Saane too, nicel F 
adapted.t to the Genius of the Fair Sex, which will let you into 
ä the Rationale, or Reaſon of every Step you take! in 12 a Pro: 
Tels. : 
„ Eupbroſ. | You have faid enough, Cle: z if you enlarge 0 
| much farther, you will ſurely make an Angel of me; © Ji 
Clas. There is no Need of that, in the Judgment of fonc re 
People that you know in the World. al 
. 4 Euphrof. Prithee hold thy Tongue, Cleanicus ;— arid teln me Ve 
1 what is in the Inſide of this Machine of yours : Is there any: Thing #© 
that I can underſtand by what Means you make Art and Natur St 
ſo wonderfully agree? | 
Cleon. Yes, ſurely, and nothing ſhall be aer to the 'G It 
rioſity of my Euphroſyne; I will take off the Top of the M. 52 
, Chine, — and there you obſerve ſeveral Parcels of Wheel- wort, 7 
great, and ſmall. — Of the firſt, you ſee fix Wheels all ere On me 
one Arbor. 55 
N Eupbroſ. 1 do, b and as they differ in Size, $1 Lob. wh 
ſerve they do in Number of Teeth, which I ſuppole : are Chem tio 
9 the Figures ſtamped on each Wheel. ger 
Cleon. You are right, Siſter, and you farther hehe wh 
Teeth of theſe fixed Wheels play in the Teeth 'of fix other inte 
moveable Wheels, all placed about one common Axle. Mc 
each of theſe Wheels, there is fixed a long Pipe, or Socket the 
on the Top of which each Planet was fixed, as N faw' on t “el 
Out: ſide of the Machine— Syſt 
i i E uphroſ. You need ſay no more, Chania, for 1 my I w 
now how thePlanets are made to move in general; for whei l ne 
the Set of fixed Wheels are put into Motion, the other? that 
are ſeverally moved round in different . I lows dy e the n 
fferent Number of Teeth in each.— | * 
* 1 I Cleon. Very well, my Euphroſyne, and in, FEA Set you d , 9 
EM - forre the third Wheel 5 55 Bottom 1 is: che fame, and hast 6 , 9. 
J : full Ce 
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fame Number of Teeth, conſequently they go both once round | 
in the ſame Time; therefore may repreſent our Dar; for you 
ſee the Ball which repreſents our an is carried Dogg: on the 
Socket of that Wheel. 
Euphroſ. All this 1 lee ery day. and how des, c. 
anicuss? 
chu. Ten by the Pegportioa of the other Wheels, the : 
other Planets are made to revolye in their proper Periods of 
Time. Thus, the firſt Wheel of 83 Teeth drives the firſt of the 
other Set of 203 therefore Mercury, on its Socket, muſt move a 
little more than four Times round, while the Earth moves once 
round; for the Number of Teeth in the two Wheels will 
always be as the Number of Days in the Earth and Planets Re- 
volutions, that is, 83 is to 20, as 365 to 88 nearly; and there- 
nin fore in 88 Days, the Planet will make one Revolution about the 
+ Sun. I hope you underſtand me, —_— 7 
mw Euphroſ. I do very well, Cleonicus; and for the ſame Reaſon, 
I ſee the Period of Yerius is to the Laer our Year, as 32 to 
52; in Mars, a8 75 to 40; in Jupiter, as 83 to 7; and in Sa. 
turn, as 148 to. g. I ſee the Reaſon of this Affair with much 2 
more Eaſe than I imagined I ſhoullu. : 
Cleon. Every Thing, my Euphroſyne, will. be tolerably * 
when it is well repreſented, and rightly conſidered; the Ra- 
tionale of Things is not ſo very myſterious in ſuch Caſes, as is 
generally thought. In the Barrel, you ſee there is à Spring, 
which by Means of the Fuſee, and its Wheels, puts the Work 
into Motion; as in a common Hatch, or Spring- Cloct, and the 
Motion made equable by a Regulator: So much at preſent for 
the Mechaniſm: of the Planetarium. We ſhall entertain our- 
ſelves with a more immediate View of the great Bodies of the 
Syſtem, as we have Opportunity ; and the next fair Evening, 
I will ſhew you the Face of the Sun thro' a Teleſcope, when he 
is near ſetting, for then we have the moſt advantageous View of 


that glorious Lamp of Day.“ | ; 
5; | D IA- Wen 
* The Realer will obſerve in Plate VI. that the + EA 4 
Moveable Wheel. 3 © Fixed Whed, „ 
as of 20 Teeth 9 is CAM of 83 Tecth. , 
B 2. of 32 0 Para BI of 52 | REY 
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2 Murer Wheel. 1 Fixed Wheel. 

Dg of 75 Teeth Di of 40 Teeth. 4x57 
EX of 83 + 11 WINES d g 
FH ot 248... F'G of s : 

Hence, ifthe Timeof one Revolution of the Wheel C ©, whichec carrie 
the Earth, be divided into 3657 equal Parts, or Days; therefore, fince all 
the fixed Wheels make one Revolution in the ſame Thins: it OY 

That 83: 20:: 3654: 874 =; s Period. | 
: 3657: 2243 = 2's Period. 
40: 75:: 365xz: 687 = &'s Period. 
= : B3 :: 3653: 43325 = X's Period. 
5: 148 :: 365+: 107594 = H's Period. | 
From whence ir appears how very accurately the * Motion of the 
Planets are determyned by this . 


DIALOGUE vi. 
Of the s ux. 


Cleonicus. 


CoM forth, my E uphroſyne, and let us _ to NBD little 


Hill, on the Summit of which, we ſhall have a delightful 
and inoffenſive Proſpect of the milder Sun in his Decline; and 
the Sky being ſerene, and free from Clouds, we ſhall ſee him 
gradually make his Exit out of our Hemiſphere to that below. 
Eupbroſ. That to me will be a grateful Sight, my Cleonicus; 

and I remember, in our laſt Converſation, you propoſed to con- 
template the Nature of the Sun more n WE we 
ſhould next walk together. 

Cleon. Yes, I did ſo; and, as if apprized of our Deen, he 
ſeems to offer himſelf for the Subject of our Speculation this fair 
Evening. His Face looks of an inviting Aſpect, large, red, and 

* glowing; which reminds me Wu the Poet's Deſcription: : 


The Diſk of Phcebus, when he climbs on high, 

Appears at fir/t but as a blood-ſhot Eye, | 

And when his Chariot downwards te to os 

His Ball is with the ſame Suſfuſion red; 

But mounted high on his meridian Race 

All bright he Heiner, and with a better Face. Dae en's On 
E _ 
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Euphroſ... Well,. the Sun, to be fure, is a. noble SubjeR of © 
Poetry, as well as Philoſophy! But, pray, Clednicus, can you 
tell me any Thing of the Original of the Sun, and of what his 

wonderous Body is compoſed ? | 

Clion. Very little can be ſaid on that Head; 22 you 
know, informs us, that God, at the Creation, firſt called for 
Light, and then he made the Sun; and 'tis generally ſuppoſed, 
he made the huge Body of the Sun a Kind of Receptacle, or Re- 
ſervoir of Light, from whence it might be giſperſed thro all 
Parts of the Syſtem; and thus the famous A bas eee 
ed it in theſe excellent Lines : 3 


Then of celeſtial Bodies firſt he Sur, a 
| 4 mighty Sphere, he framed; unlightſome firſi, 
The of etherial Mould: He form'd the Moon 
Glaboſe, and every Magnitude of Stars. 
Of Light by far the greater Part he ook 
Tyanſplanted from her clouded Shrine, andplac'd 
In tbe Sun's Orb, made porous to recerue, 
And drink the liquid Light 5 firm to retain 
Her gather'd Beams: Great Palace now of Light; 
Hither, as to their Fountain, other Stars 
Repairing in their golden Urns draw Light ; 
__ bence the cM 155 n her Horns, | 
| | 4 . Paradiſe loft 


| Euphroſs And does not the Light, thus colleed, make the \ 
Sun's Body a Globe of Fire? _ 
Cl:on. Undoubtedly; and the moſt intenſe ka ardent Heat 


poſſible muſt be there conceived, 
Euphroſ. I imagine fo; for I have Fey a Book. in my Papa $ 


Library, which was wrote to prove, that the Sun was the hor- 
rible Place which we call Hell. 

Clem. Tis certain, the Sun is both large Fe and hot 
enough; and if it be not there, tis bard to ſay where it ſhould 
be. *Tis certain, however, if Milton be right, the Devil is no 
Stranger in the Sun; for in his vagabond Flight thro*. our Syſ- 
tem, he makes him light on the Sun, and compares him to a 


Spot i in his Surface. 1 
„ F * | . | Tbert 


7% 


„. The. „r niit 
hoes — There lands the Fiend, r 
Fe 4 | Aftronomer in the Sun's lucid Oi, 1 8 4 | 


— his glaz'd Tr Tube, 7 never ſow, 


Eupbroſ This is a Fancy i in | the Poet pretty: urs z and 
now you talk of Spots in the Sun, pray what, and how many 
are they? Have you ever ſeen them, Clonicus ? 

Cleon. Ves, my Euphroſyne, very often; and they make 2 
very odd Figure in the Sun's Face; their Number is very un- 
| certain, being ſometimes more, RI Oy me Ee 
1 e e ſee none at all. 5 
== Euphreſ. How big do they A 5 

Cleon. Some are large, and ſome ſmall; it has been obſerved 
that ſome have been above Ioodth Part as wide as the Sun's Face, 


Eupbroſ. How do they appear ſituated there? 
Cleon. Sometimes many together in one Part, in another 


Part you ſee them ſingle; but they are hardly over ſeen twice 

in the ſame Form, Magnitude, or Situation. | 
E uphroſ. Why then they are continually i in Motion, I find 

pray, is that Motion apy Thing regular? | 

Cleo. Ves, extremely fo at all Times; they move, al of 


them, from the Eaſtern to the Maſtern Limb of the Sun, and Eye 
that in the Space of 13 Days nearly. _ 1 

- Euphroſ. When, and by whom were they firſt e ? ( 
| Cleon, By the famous Italian an. ns: in the Year 1 

1610. brig 
Eupbroſ. What do Philoſophers ſay they are? ther 


Clin, Why, Ican aſſure you, dear Siſter, the Indian Kings nd 
then here, were not more puzzled to account for the Nature, ſity, 
Appearance, and Diſappearance of the Beauty-ſpots on the Faces C 
of the Engliſh Ladies, than the Aſtronomers are to account for | f: 
thoſe of the Sun. Some think, they are not in the Body of Ml 711: 
the Sun, but are ſome dark Bodies, like Clouds, floating i in an C 
Atmoſphere : about the Sun ; and which, when before him, ſeem 
like Spots in his Surface, But others more probably ſuppoſe, 
they are eally in the Sun, and occaſioned by an Eruption of 
Smoke, and other opacous Matter, in various Parts of his Sur- 
face; this, as it gradually ſpends itſelf, makes the Spots degene- 
Fate into others which look cloudy or kak and in pi laſt 
ace; 
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place, the faid Cale, or dark Matter, being q ite di; WIN an 
Eruption of horrid Flames ſucceeds, as in 4 Volta, which 
make the bright and flaming Parts, that ſome have obſerved to 
come in Place of 'the Spots., This is the beſt . "ay 
Euphroſyne, that I can give of the Solar Spots. © | 
ny Eupbroſ. I thank you, Brother; but it anne 
| Gratification to have a Sight of __ pots; urs grind How: 
a ſhew them to me? 
nt» Cleon. Yes, very eaſily; 1 'tis what 1 Intended; when 
es we came out; for which Purpoſe, you ſee, I have brought with 
5 me this ſmall Teleſcope, in which I have put a ſmoaked Glafs 
| next the Eye, that the Excellive b hens of the Sun night not 
xd, hurt it in viewing him. 
, Eupbroſ. Dear Brother, I ſee you are very cre LY 


me in every Thing; but the Sun is eee if you be not 


er Wl ſpeedy, we ſhall loſe Sight of him. 

ce Clin. There is juſt Time enough; you will now ſee him 

ao gradually deſcend the Horizon. Let the Tube be laid up- 

d; con the upper Bar of this Gate, it will juſt fit . | 
Eupbroſ. It does ſo indeed, — 


of Cleon. The Teleſcope is is now ey np to mw Sun; 1 5 . 
nd Eye to the Ede. 
Euphroſ. I do.— 4 
; Cleon, Can you fee any Thing? 
ar Euphraſ. Yes, the Orb of the N Penh ties and 


bright. — ſee a Clufter of Spots in the upper Part; I think 
there is about x1 or 12. I ſee a very large one on the left Side, 
—and two more towards the Bottom. — Tis an extreme n 
ſity, indeed, but it makes my Eye ake.— ; 

Cleon. Reſt a little, and then view him as he itt 


PIl view him; | 
Cleon. 8 is not fo near che Earth in the 5 ä 
ee e bref. 

* The Bale, or flaming Parts of the Sus, we have bes mentingls 
ed, as 9 have been deleribed by others, and particularly by Mr, 


Derham ; but we muſt confeſs, tho 


e Appearance of 1 * Thing-. 


ns 


) 


Euphrof. I will. eee ſeems 2 the Earth .— 


we have more than 30 Years con- 
— obſerved the Solar Diſk thro very good ri nen we never 


— 
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„ He's yet a Foot above the Earth: Now he 
juſt touches it; the two Spots below are juſt hid; the 
large Spot. in the middle touches; —— is gone; the Cluſ. 
ter begins to dip; —— they; are all down; ; the Sun is: almoſt 
gone; —— there, he is quite down. Well, of all things 
| Lever yet ſaw, this is the moſt delightful and raviſhing — 
How prodigious large he appears thro* the Glaſs! Frays- on 
2 5 tell how big he really is? 

Cleon. Not certainly; becauſe his Defines fo the Eark 
is not certainly known; however, tis computed, that the Sun 
is in Diameter above Eight Hundred Thouſand Miles; and if io, 
his Bulk will be a Million of Times greater than our Earth, _ 

Eupbroſ. Prodigious ! I do not wonder you place him in the 
Center of the Syſtem ; it would be a monſtrous Piece of Contri- 
vance, to make a Body ſo immenſely great as the Sun, move 
about the Earth, which in regard of him is ſo very ſmall. . 
Cleon. You conceive very ; well of the Matter, Siſter ; 30 1 
Conduct, in forming a World, can never be ſuppoſed in the 
all wiſe Creator, as would be unſufferable in a common Mecha- 
nic. But that the Sun is in the Center of our e you have 
already ſeen ſufficient Proof. 

Eupbroſ. And has the Sun, then, no Motion at all? 

C lion. If the Spots are only Blemiſſies in the Sun's F; ace, 
and are fixed there as Patches on a Lady's Face, tis eertain, 
the Sun has a Motion about its own Center, or Axis; and that in 
about 25 Days 15 Hours. And this is now no longer an Un- 
certainty, but proved by the conſtant VT of their Mo- 
tion. 

Euphreſ. But tho the 5 may move upon it's "Avis yet 
I ſuppoſe it to be at Reſt in the Center of the Syſtem, I es 
ſo as not to move out of it's Place, is it not, Cleonicus? _ 12 

Cleon. No, Siſter, not perfectly at Reſt there neither. F or | 
you muſt underſtand, there is a certain Point, which is the true, 
or common Center of all the Planetary Motions, and this Pointis An 
at moſt not quite a Diameter of the Sun diſtant from it's Center; 
about this Point, therefore, the Sun, as well as all the Planets, 
move; but in'what Time is uncertain. 

Euphraſ. Well, this Evening has been 1 OW, þ "And 


now upon our Return Home, let me know what Kind of poeti- 
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cal Philoſophers we have; for 1 mäke no doubt but the Muſes 
ſing ve harmoniouſly on ſuch a glorious Subject. 

Elan. Oh, very finely indeed; the great Works and 3 
of Nature, you” "11 find, are the moſt agreeable Themes of the 
Muſes ; they never ſing ſweeter than when they chant the Wit, 
dom and e of creating Power. Thus the Rev. Mr. 


Brown : 3 42 3 
\ * "> 4 s $4 * 


In the Beis the Aimighty ſaid, Pi andy 
Let there be Light; hat Inſtant Darkneſs fled; L! 
All radiant Day her roſy Beams diſplay dl, 
And the young Warld in ſblendid Dreſs array' d. 
The blazing Sun, upriſing from the Eat, 
Like a young Bridegroom in his Glories areſs'd, © | 
His ſpiral Courſe thro Voids immenſe begun 
Ages to roll, and fwift as Time to run, * 
Surveying, and ſurvey d, throughout the aß | 
Of the Creator's Works from firſt to loft. e . 

Or if, as more ſagacious Sages ſay, 33 
He flands faſt fix*d amidſt a Flood of Dh, 7 
Around his Orb harmonious Planets race, © © 
By his Attraction mov d, thro' boundleſs Space. | 

Hail ſacred Source of mexhaufted Light! ! 

Prodi Inſtance of creating Might! e 

His Diſtance Man's Imagination foils; © 

His Numbers ſcarce quail to count the Miles: : 

His globous Body how immenſely great: * 1 
How fierce bis Burnings ] How intenſe his Heat ! 
A ſiuift as Thought he darts his Radiance round, 

To diftant Worlds his Syſtem's utmoſt Bound. 

Mall the Planets the directing Soul, 

That hightens, and invigorates the Whole. 
And Mr. Baker, in his Univerſe : | 

Along the Skies the Sun obliquely rolls, OE one gt POOR 

Forſakes by Turns, and viſits both the Poles. 3 


| Diff” rent his Track, but conſtant his Career, 
Dy the TI and meaſures out the Year. 
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To 
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40 The young GENTLEM ants | 
T Climes returns, where freezing Winter reigns, ' er Pa 
 Unbinds the Glebe, and fructiſies the Plain, ' + 
The crackling Ice diſſolves ; the Rivers flow | - 
Vines crown the ' Mountain-Tops, ond Corn the 2 4 G 


he 

of his genial 22 and Vi rtue which he communicates to the Wl - 

DT Earth. 795 1 
* His Fires the W Flame If Life ſyſt; „m 


Hence Men and Beaſts and the innum'rous Train 

Of Vegetables thrive ; hence ſpring the Pow'rs 

Huck hich breathe 7 in Animals, and bloom in Flow'rs. _ 
N Prize Verſes, No. oy . On . 


And C ON thus: 5 ( 
The glorious Rader of the e fo phe 

But looks on Flowers, and flrait they grow 3 Vai 
And when his Beams their Light unfold, | the 
Kipens the dull Earth, and warms it into Gold. my 

ec 

And of his Beams and Lute which enlightens the who will 
Solar Syſtem, Mr. Hulſe thus poetically deſcants. nent 


Around the Sun the Planets Orbs are hurl'd, 

/ That Cinter, Eye, and Glory of the World. | | 

See from his Orb, array d in all it's Pride, 

A ſpreading Luſtre ſtreams on ev'ry Side, 85 5 

And in a Moment gilds the mighty Vaid! 

His Orb fo rich, his Beams ſo fwift and bright, 
Proclaim the Gad that made bins infinite | 


Euphroſ. As the ene Orb of the Sun appears in al 
Ages the ſame, pray what did the Antients think of it, * 
cus? 

Cleon. Think, why they 3 fo little of Nature, ex- 

- exciſed ſo little Reaſon, arid were ſo very ſuperſtitious and de- 

vout, that, in ſhort, they made a Gop of him, and really wor. 
| ſhipped him as ſuch, under the Titles of Phebus, Apollo, de nen 
as you will find at large in the Pantheon. And the Caſe is the 
fame at this, Day with the barbarous Indians, Chineſe, and othe! 
Nations abroad. * our Sabbath is * Sun- day, as w_ 


my, 


hk 


the Day appr priated.. : Worſhip o 
trous Anceſtors, 8 e I ö 
Eupbroſ. There's no Doubt but 8 3 him as * 


Cod of Day, Ligit, and Heat ; _ t other ane did 


he ſuſtain among tilem? 
. Cleon. They eſteemed. him alſo the Ged os Wi 2 ad Hor 
many ; they painted Apollo with his Harp ; and from the conſum- 


mate Beauty, Order, and Regularity which they obſerved in the 


Diſpoſition, and Naben of the heavenly Bodies, they aſſigned 


them all to his Dominion, and thence: their Poets are oft hs 


chanting the Muſic of the Spheres,” as we ſhall hereafter ſee. 
Eupbroſ. Pray, Cleonicus, has the Sun any great Influence on 
the Weather, by which its Alterations can be foretold? 


Clun. Ves, Siſter, he has Influence- enough on the Attmof 


phere, and his Heat is the general Cauſe of all Meteors, and 
Variety of Weather; 3 and, TED by viewing his Orb thro? 
the Body of Air, variouſly modified. and altered by Vapours, 
they who are uſed to it, as Huſband-men, Shepherds, &c.. may 
become ſo Weather-wiſe, as often to foretel the Changes that 
will happen in it. And fo far n We are perti- 
nent. Thus, of the rifin ing Sun : | 
— T be Sun, who mien the 7 
Foretels the Change of Weather in the Skies,” 
- ow if he riſe; unwilling, to his Races, N 
Clouds on his Brow, and Spots upon in „ 


Or, if thre Mi ar, he ſhoots his ſullen Beuãmm ... 


Frugal of Light, in looſe and firaggling — 8 
Suſpett a drifling Day, with ſouthern Rain, © 
Fatal to Fruits, and Flocks, and promis 4 3 e 
Or if Aurora, with half- depend Byes, ©. 
And a pale, fichly Cheek, ſalute the Skies ; _ 

| How ſhall the Vine, with tender Leaves, defend 

Her teeming Clufters, when the Storms deſeend © 
When ridgy R oofs and Tiles can Le __ 
To barithe Ruin of th the Oe Tan. 


Then of the ſetting Sun. On 3 


But more than 2 the ſetting Sun OF ak tte.” 
* * the Steep of Heav'n he drives the Day. _ 
''G 


For 


ject; for thus he mene, in the Place laſt mentioned, I che! 
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e young Gir * 
bs Par oft we find him finiſhing bis R, 


Mtb various Colours erring on his Pace; e 2a 4 
Fun re bis glowing Globe deſcends, lie 
HFligb Winds, and furi Tempeſt b e. Tons 
But, if his Cheeks are fwoln with livid blue, © J se 
Hille bodes wet Weather by his wat ry Hue, 0 | | 
And flreat'd with red, a troubled Ceri, LEG 7 


- That ſullen Mixture ſhall at once declare 
| Winks, Rain, and Storms, and elemental War : 
I bat deſp rate Madman then would venture der | 
The Frith, or haul his Cables fromthe Shore? — | 
But, if with purple Rays he brings the Ligh,  _— 
Aud a pure Heav'n reſigns to quiet Night, t, 


But northern Breezes through the Foreſt fly, 
. Aud drive the Rack, and purge the ruffled Sky. 
Th unerring Sun, by certain Signs, declares - 
A bat the late Ev'n, or early Morn prepares; © 
Aud uuben the South projects a ſtormy Dayz 
Aud when ae Ra ve Cn ang 
"Vigo. Geok: I. 


wh 


Ebro Well, this i is — e and to be ſure, very E 

| | poetical ; and ſuch Obſervations on the Sun are undoubtedly of Wl net 
Uſe; but did not they, go a Step farther, and. ſuppoſe the Sun Wi this 
could alſo foretel future Events? q = C 
Cleon. Yes, my Euphrofyne, they did; "nd that to the utmoſt Wl caſte 
Superſtition of Aſtrology; and indeed, we find ſo great a Genius WW him | 

as Virgil, employing his Muſe on this vain. and ludicrous Sub- E. 


EY 4 look 

The Sun reweals the Ferrets of the 40. Cl, 

And who dares give the Source of Light the Lye 75 PNP over: 

The Change of Empires often he declares, Po the 
Fierce Tumults, hidden Treaſons, open Mars; Eu 

7 He firſt the Fate of Cæſar did faretel, to hin 
And pity d Rome, when Rome in Cæſar fell. Noe 
In Iron Clouds conceal'd the public Light, of the 


But 


And impious Mortals fear d eternal Night. 


But 
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But it is no Wonder, if we find Virgil making Divinatior che- 


Subject of Poetry 5 nor is it impoſſible for ſo wiſe a Man to be a 
little tainted with the prevailing Doctrine of that Age; and eſpe- 
cially, if we conſider, that his Father is reported to have been Aa 


Servant to one of thoſe dee, e e . 


. 
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DIALOGUE VIII. | 
G the f PLANET MERCURY. * „ 


* 


K IS Morning, my — proves 3 to 
our Wiſhes; the Heavens are clear, eſpecially towards 

the auroral Eaſt, and will preſent us with a good Opportunity 5 
of viewing that rare Curioſity, the Planet Mercury. He is now 
at his greateſt Diſtance from the Sun, and riſes before him. He 
now anſwers to his poetical Character, of being the Herald of the 
Cod, and the Meſſenger of Apolls; for now, it ſeems, he does 
indeed precede his Sovereign, and proclaims to our diſtant * 
miſphere the gladſome Approach of Day. | 0 

Euphroſyne. Pray, Cleonicus, where is this e e Pla- 55 
net? I never roſe ſo early, with ſo much Pleaſure, as I have Wr 
this Morning in Expectation of viewing him. 
Cleon. My Chamber- Window commands a Proſpect of all fs 
eaſtern Horizon ; let us take a Teleſcope, and from thence view 
him before the too great Brightneſs of the riſing Sun obſcure him. 

Euphreſ. Let us haſten thither; your Window commands 
the Earth as well as Heavens ; but, pray, to n Part muſt 5 a 
look to ſee this rare Object? | 1 

Cleon. Let me ſee; —— Oh, yonder he faintly appears, juſt | 
over the Top of the Elm ; | you'll ſee ops if you N your Eye 
to that Tree. 5 ; 

Euphroſ. I ſee him ; prays enki the Teleſcope, and dire& it : 
to him. 0 97 

Cleon. Tis . my E Wen z put your Eye e to the End 5 
of the TW and view this e e of Day. 

| G 2 | Euphroſ. 


855 ſides 2 clear Circle of Light; he appears of a reddiſh Com. 


Os e l Pies 


? * The young 


\ Buphroſ. I ſee him; he appears very-ſmall, bet Wal 


ae ſomewhat globoſe; 1 ſee no Spot, or any Thing be. 


plexion i in the Glaſs, tho' very pale without it pes wa 0. 
Sight of him, by moving the Tube. 
Culeon. You have ſeen all that can be ſeen i in a him 3 and yo 
may ſay now, you have once ſeen Mercury. 

Euphroſ. Dear Cleonicus, T am obliged to you fori it. 1 thin 
you ſaid, he was next to the Sun in the Syſtem. . 
Ouleon. He is ſo; and yet he is pq ard to be no Apa: tha 
Thirty-two Millions of Miles from the dun. 


Euphroſ. Indeed! And, pray, can you tell me ny Thin 


of the Magnitude of this Planet? 
_ ++ Cleon. Aſtronomers compute the Diameter of this Planet to 
be Two Thouſand Four Hundred'and Sixty Miles; and, therefore, 
his Body will be a little above a 3oth Part as big as our Earth, 
Enupbroſ. I think you obſerved to me, his Nearneſs to the 
Blun is the Reaſon why he 1 is wal 5 much p pre and fo ſel 
dom ſeen by us. 
-  Cleon. I did fo, Hoi is this n of all the Plane to Oy 
Sun; and his Orbit ſo ſmall, with Regard to the Diſtance of 
the Earth, that when he is in that Part of his Orbit wherein he 
appears fartheſt from the Sun, that will ſeem but a ſmall Space 


in the Heavens; and ſo muſt be taken juſt after Sun- ſet, or be · 


fore Sun-riſing, according as he is Eaſt or Weſt of the Sun. 
Euphroſ. I remember you- -told me, when you ſhewed me 
the Motions of the Planets in the Planetarium, that you could 
aſſiſt me yet farther by a Scheme, in underſtanding what relate 
to the Motions and Aſpects of the ann ; hays you any fuck 
Thing by you, -Cleomcus? 
Cleon. Yes; I have a Diagram of the Orbits af the Fark, 
Venus and Mercury, with the Sun in the Center Here it is. 
Eupbroſ. Very good; I ſee the Earth at T in the Outermok, 
and the Letters N, E, 8, W, I ſuppoſe denotes the North, Ea, 
South and Weſt Points of its Orbit; am I right ? : 
Clean. Yes, my Euphroſyne; you will eaſily apprehend the 
[Theory of the two inferior Planets, I" and TO fron 
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Eupbroſ. | Cleonicus, don't fatter me.— In that inmeſt Circle 45 


or Orbit, the Globes J ſee at M, N, O, P, Oc. T ſuppoſe re- 


preſent Mercury in ſo many Points of his Orbit, do theymot? | 


Cleon. Yes, they do; and firſt, when Mercury is in the 
Point M, he appears to the Earth; at T, to be in the ſame Part 
of the Heavens with the Sun, and ſo is ſaid to be conjoined with 
the Sun; from whence that Point 1 4s —_ the "On e 
tion of the Planet. 

Euphroſ. Since the Planet is then beer the Tinh: and the 
Sun, does he not appear to go acroſs the Face of the Sun ? 

Clean. Sometimes it ſo happens, but very ſeldom ; becauſe 


Mercury does not move in the Plane of the Earth's Orbit. When 


he chances to traverſe the Sun's Face, he appears like a black 
Spot in the Sun thus I ſaw him in the Years. 1736, and 17433 
and he may be ſeen again! in the following Years, viz. 1756,1769, 
1776, 1782, 1789, in October. And in the Years 1753, 1786, 

1799, in the Month of April, he will tranſit the Sun' 8 As as 


the great Dr. Halley has certainly predicted. 


 Euphroſ. It ſeems to me from the Scheme, that this Planet 
muſt be again in Conjunction with the Sun in the Point O of its 
Orbit; for they are there both in the ſame Line from the Earth. 
Cleon. Tis very true, and that is called the ſuperior Con- 
junction of Mercury. In that Situation he is never ſeen; for 
he either goes behind the Sun, and ſo is totally eclipſed;' or if 
not, he is ſo near the Sun, and ſo ſmall; that he is — 
ſcured by the Sun's tranſcendent Light. 


Euphroſ. Does not the Difference of his Diſtances in Gele . 5 


two Conjunctions make a proportional Difference in his appe- 
rent Bulk? I think you told me ſo, Cleonicus. | 
Cleon. Yes, I did; for as he is above twice as far: from the 


Earth in the Point O, as when he is in M, ſo he appears almoſt 


thrice as big in M, as he does in O, as they find, who have ob- 
ſerved him in theſe Places with good Teleſcopes. The Poſitions | 
of the Planet at N and P, are thoſe 1 in the middle Points between 
the Conjunctions. 7 gs | 

"W upbrof. But how comes it to have chat particular Situation 


at R, in the Scheme? 


| Clon. Becauſe that is the Wai of ahi Orbit in which he ap- 


pears to be at the greateſt Diſtance from the Sun, and which he 


poſſeſſes | 


f * 
the San... 5 


795 a this Time fora ie Line TB, dra thro 
Centers of the Earth and Planet, does but zuſt touch its Or. 
bit. Io, this Coles een. ation | 


. ThekeneF pppreead you 3 P28 2 Ft ales 
Centers of. the Earth and Planet in any other Situation H I, 
would be nearer the Sun. But, which Way does: the: Planet 
move in its Orbit? 

Clean. I thought your Memory il let 08500 flip; | 
but you will eafily recolle&, that it moves from M to R, and ſo 
by N to O and P. That is, it moves from the North to the H, 

to the South and Eaft, if I may be allowed fo to expreſs it. 

EZupbroſ. Then ſee, while Merrury paſſes throughthe Right- 
6 band Half of its Orbit from M by N to O, he will be ſeen on the 
Weſt Side of the Sun; and while he marches through the other 
| Half OP M, he will appear Eaſtward of the unn. 
Clean. Very right, my Euphrohine; he will ſo; and therefore 
from the Time of his inferior to his ſuperior Conjunction, he 
will riſe and ſet before the Sun; but from his ſuperior Conjunction 
to his inferior, he will riſe and ſet after the Sun; in which Caſe, 
he will be viſible only in the Evening ; in the other, {en i 
the — Caſe) he can be ſeen only in the Morning. 

Eupbroſ. This is all very plain; and I remember you told 
me in a general Way, that he made his Tour about nn 
88 Days; but, pray, what is the preciſe Time of Period? | 
 _ Cleon. Mercury revolves about the Sun in the Space of 97 

Days, 23 Hours, and 16 Minutes, wherefore the Year to the 


Atreurians is about one Quarter of our Year... 


Eupbroſ. Now you talk of the Inhabitants of 1 prays 
if there be any, how is it poſſible they ſhould endure the exceſ- 
five Heat of the Sun there, being ſo near to him: 
Cleon. The Heat there muſt be about ſeven Times horns 
our Torrid Zone; but the Bodies of Animals and Vegetables, 
if any, muſt be tempered accordingly to ſuſtain it. It is an equal 
Taſk to Qmnipotence to make a Claſs of Beings as fit to endure | 
one Degree of Heat or Cold, as another. * Baker has ſome 


hne pm: on ths „ 


* 4 
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Rolli next the Bt, thro' his ſmall Circli brig 5 0 
Al that dwell there muſt be reſm d and pure 3 
Bodies, like ours, ſuch Ardour can't endure. 

Our EARTH would blaze beneath ſo fierce a Roy, 1 

And all its Marble Mountains melt aur. Univerſe. 


Alſo, thus Mr. Saw his Prze- Verſes on Aſtronomy : 


In the near Neighbourhoad of Phoebus' Car. i 

Rolls, fwiftly circling, the Mercurial Star: 

Obſcure he moves, immers'd in Floods of Light, © 

Then moſt conſpicuous, when th* eclipſing N . 
With e ae TOY Sun. No. IV. 


And again in Ne n I 
Firſt verging on te lucid Prant of Do, 203. Be 
Bright MExcvryY directs his circling Was | 


In three Mort Months he rounds the folar Sphere z - 
- His Saxons fo ft, and ends his GEE Year. 


Euphraſ. I ſuppoſe it was + Sion this quick Motion of his, that” 
he obtained the Poſt held among the Gods; atleaſt, T learn this 
Hint from the Pantheon, in which Thave been pretty converſant 
ſince you referred me to it in our laſt Conference about the Sun. 

Cin. Ves, he was, from the Velocity of his Motion, con- 
ſidered Mythologically, as the Maſſenger of the Gods, by the Poets 
of thoſe fabulous Ages; his Office was denoted by emblemati- . 
cal Wings on his Head and Feet, and his Caducers, orRod of 
Authority, entwined hy two winged Serpents, which he carried 
in his Hand; and thus he is deſcribed by Virgil, when Tent by 
Jupiter to prepare a kind Reception for n 74-0 „ 8 
thaginians. | | 


F 


Down 75 the has Heav'n Cyllenius fs, 
And cleaves with all his Wings the yielding Shes - 
Soon on the Lybian Shore deſcends the God; | | 
Run his Me Wages « aud W his Rod, ENEIB I. 


Some- i 


der retreat from — i ch llowiagLines: 


He calls *Gpllenius, and the God attend; 
By whom his menacing Command he ſends... 
So, mount the weſtern Winds, and cleave the * 
Den, with a fwift Deſcent, to Toms fp: 1 
There find the Trojan Chief. — 
Hi Inſtruction given, BY 
Hermes obeys ; with poli Pinions Mie. N 
His flying Feet, and mounts the weſtern Wi nds + 
And whether o er the Seas, or Earth hg Ran, 
With. rapid Force, they bear him down the Shes. 
But firt, he graſs within his awful Hand, 

. The Mark of Sov reign Power, his Magic Wand: 
With this, he draws the Ghoſts from hollow G. raves 
With this, he drives them down-the Stygian Waves ; 
With this, be ſeals in Sleep, the wakeful Sight; 

And Eyes, tho clos d in Haut, en to Light. 90 
255 Ds  ZENEID IV, 


DIALOGUE Ix. 
of the Pran r VENUS. 


| „ „ 
\EAR Cleonicus, this Morning you entertained me with: an 
Account of the Planet Mercury; and, if you think fit, we 
will ſpend. this Evening i in diſcourſing of Venus, which, you ſaid 
vas next to Mercury, in the Syſtem. | 
Cleen. Nothing will be more agreeable to me, E 5 een 
it happens very opportunely for us, that Venus is now alſo in her 
greateſt Elongation, or fartheſt Diſtance from the Sun, and there 
fore rat in this elear Evening, afford us a moſt ſplendid Ap- 
| lt is but ſtepping Without-doors, and e Weſt⸗ 
| ward, Foal 'll ſee her Ladyſhip very, brillant. 1 


or. 
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Eupbreſ. 1 believe I do; fot I preſume it is that large, bright 
Star, that appears alone in the Heavens over yonder Hill. | 

Cleon. Les, that is ſhe; let us take a Walk to the Hill, 
and there view her with the Teleſcope on the ſame Gate we 
viewed the Sun. _ 

Euphroſ. With all my Heart, dons hee come away l 
I long to ſee her Face in the Optic-Glaſs. 3 8 

Cleon. As we go over theſe three or four pleaſant Fields, let” 
us view her Orbit in the little Scheme we uſed i in the Morning. 
Here it is. *. 

2 uphroſ. Very good ; I ſee Yenus's Orbit; — it is that which 
lies between Mercury and the Earth, 

Cleon. It is ſo; and for that Reaſon, ſhe has the ſame Ap- 
pearances, with Reſpect to the Earth, as Mercury had, vix. 
ſhe has an inferior Conjundtion at V, and a ſuperior One at D; 
and while ſhe paſſeth from V;by B to D, ſhe is ſeen at the Earth 
T on the J/e/t Side of the Sun; and while ſhe goes from D by 
F to V, ſhe appears on the EAI Side of the Sun. 

Euphroſ. Then alſo, when ſhe is Weſt of the Sun, ſhe riſes 
and ſets before him; and when Eaſt, ſhe ſets and riſes after him, 
as you ſaid of Mercury; I preſume J am right, Cleonicus. 

Cleon. Very right, Siſter; and for that Reaſon, ſhe appears, 
in the firſt Caſe, only in the Mornings, and in the latter, only 
in the Evenings ; on which Account (becauſe ſhe is bright and 
appears firſt) ſhe is called the Morning and the Evening Star, 
by Way of Preheminence. TRE Mr. Baker thus de- 
ſeribes her: 


Fair Vexvs next fulfils 1 larger Round, 
With ſafter Beams, and milder Glory croum d 
Friend to Mankind, ſhe glitters from afar, 


Now the Ev' nings now the Morning TE 
os anos. 


Euphroſ: On the ſame Account, Lſuppoſe, it was, that me 
had the Name of Phoſphor and Veſper, among the heathen Po- 
ets; for you . know, I am now 0 * read in the Pantheon, 

H that 

* The Rede is . to plate v. Page 25, . Thing 


th relates to the Theories of Mercury and eu in the laſt, and 1 
ialogue. | 
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50. The young GENTLEMAN, 
that I can quote Chapter and Verſe for almoſt any: Tuner 
find in the Heavens. 

Cleon. Thus it was, 1 for when the v was ihe Morning 
Star, the Greeks called her Phaſphor, and the Latins called her 
Lucifer, both which Names import ſhe uſhered in the Ligh, 
and Day; and when ſhe was the Evening Star ſhe was: called 
Vieſper, and Heſperus, by the Greets; which Names alſo ſigniff 

the Evening, or * of Doy, ne thoſe People. Tous M. 
Brotun. e 
But le! how gentle Voſs: fwwrh gay, | 


Leads the fair Ex ning with her ſilver Ray, 
"Now =_ the Night, now uſhers in the Day. 
| | e Verſes, No,]. 


* 


And again, ; | 
Sie! Venus next reveals her „ pliafing 2s, | 
Now leading on, now cloſing up the Day. 
Term'd Phoſphor, when her Morning Beams ſhe yields 


And Help rus, when her Ray the Ev ning gilds. 
Vp: Prize Verſes, Ns. Iv, 


fi 

E ure. Give me the Diagram once more, Cleonicu, Ml + 
there is one Thing which does not appear to me very plain yet, and 
and that is this; ; you often ſay, that the Planets all move from the 10 l 
the 


NMaſt by the South to the Egft, and from thence by the North to 
the Wieſt again; but if ſo, as I know they do, and ſaw very the 


plainly in the Planetarium, how eis it they appear to go back- at 2 
| wards in the Heavens? I remember, you told me, I ſhould be Wil '*# 
better enabled to underſtand this Matter by a proper Diagram. Ray 


Cleon. I did, my Euphroſyne; and you will find it eafy to by , 
conceive by attending to ee 1 e V. ) in the follow- a Pi 
ing Manner, viz. _ 

Firſt, While 2 THROW flo: her date We be Elonge- mak 
tion A by B, D, and F, to her greateſt Eaſtern Elongation at G, how 


the Apparent Motion is the ſame an as mn rs 5 105 thay = Mer 
is faid to be dire in Motion. whil 

Secondly, But when Venus moves fron G to A, the wil ZM 
appear to an Inhabitant of the Earth at T, to move back again he hy 
from Za/t to Ne; which is —_— to ber t true en, and ſhe a 8 


is _ Arx to be e 


3 1 P. 141 u cordi 


and: Lavrs P#iroSophy. 51 


Thirdly, When ſhe is about the Points G and A, ſhe will not 
appear to move at all far the Space of a few Days; and then ſhe 
is ſaid to be Stationary. This will more eaſily appear, if you 
conſider, that the Planet is ſeen by a Ray of Light coming from 
it to the Spectator's Eye at T, as T A, TB, TC, TD, Se. 
Now the Planet at A makes the Ray T A fall fartheſt of all 
from the Ray T8, which paſſes thro' the Sun, and thence the 
Planet, in that Situation, is ſaid to be moft of all elongated 
from the Sun. As it pafſes from thence to B, the Ray T B 
comes neareſt to T 8, or the Sun; and ſtill nearer, vrhen arriv- 


ed at C, and quite in Conjunction at D; and after that, the 
Planet carries the Ray from the Sun on the other Side towards 


the Eaſt, *till it arrives to the Situation G; in which Point the 
Ray T G makes the greateft Angle of Diſtance on that Side 
with the Ray TS. After this, as the Planet goes on from G 
to V, the Ray returns back, and makes the Planet retrograde | 
to the Sun; and as it proceeds from V to A, the Ray goes back 
ſtill, till it arrives at its firſt n at DT A; wo then it goes 
orwards as before. 


Euphroſ. I underſtand perfeatly well what you' live + ſaid; 


and the ſame Things I ſee true of the Planet Mercury, viz. that 


he 1 is ſeen at the greateſt Diſtance from the Sun on the Weſt by 
the Ray TR, Wich ſews him among the Stars at Q; and on 


the Eaſt by the Ray T Z, by which he appears in the Heavens' 


at X; and that during his Paſſage from R by O to Z, he is di- 
rect in Motion; but while he moves from Z by M to R, the 
Ray goes back again, and ſhews the Planet retrograde from X 
by W to Q. I believe I am right, "Clooniens, and that I ſhall be 
a Piece of an Aſtronomer by- and- by. 

Cleon. You take Things fo readily, my Bupbroſins, that I 
make no Doubt of your being an Adept in the Science ſoon ; - 
however, one Thing you have not obſerved, -viz. that ſince 


Mercury appears to deſcribe the ſame Space in the Heavens QX | 


while he deſcribes very unequal Parts of his Orbit ROZ and 
Z MR, -he muſt neceſſarily appear to move much flower, when 
he is direct in Motion, and fwifter, when he is retrograde; 
which is ſtill more evidently the Caſe of Venus, where the 
Arches AD G and GVA are much more —_— — Ac-' 
cordingly Mr. Brown =——_ - 
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32 The young Crafts: 
She forward moves, now pauſing, fix d „ 

Or uand ring een among the Spheres, | 
: Toes Baron, Ne Iv. 


But we are now arrived at the e 8 which com- 
mands i in ſo fine a Manner, the Weſtern Horizon. See the il- 
luſtrious Star! how bright ſhe ſhines in Defiance of the Twilight, 
which veils, as yet, the more diſtant Stars from Sight. 
Eupbroſ. I ſee her, exceeding bright indeed! r if I mil 
take not, ſhe caſts a ſenſible Shadow. | 
Cleon. She does, indeed; the Poet. might welt term her th 
leſſer Moon. : | | | 


| Next Venus, 2 for har brillant Light, ful 

Seems as the leſſr Cynthia of the Night. A 

hal 
Yea, fo 3 and bright was this planet ſome Years ago, char for 
almoſt half the Nation took her for a Comet. 


Eupbreſ. They could not Fhuſe but be notable A the 
that made ſuch a Miſtake. But, tell me, Cleonicus, is dar 
not this the Star that hath ſometimes 3 in the Day-time S 


while the Sun has ſhone? leſs 
| Cleen. The very ſame; I do aſſure you, my Exphroſyns, 1 4 
Wh ſeen her look forth with a ſerene . * the Dit 
og of Solar Light. | . : | 11 
No 10 befides their Radiance c can di TY bor 

In Phoebus? Preſence, *the dread Lord of . pre! 

Evin Cynthia Self, the Regent of the Night, FE 1 

Is quite obſcur'd by his emergent Light; | f and 

But Venus only, as if more divine, * 1 1 her 

53-5 111 th Phogbus dares i in Partnerſhip to ſhine. e 1 


E uphroſ. Well! | ſhe's a matchleſs planet, certainly, . firſt 
long to have a more intimate Acquaintance with her; therefore 
let me view her Compleftion, and fee what Aﬀpett ſhe puts on dhe 
| to the Aſtronomer, | 
Cleon. That you ſhall do inſtantly ; — this 2 is of a con- ther 
venient Height; — there, the Tube! is fixed, _ Hut, look thro "PP 

it ia that Poſition,  Eupbroſ, 
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Eupbreſ. What is it I ſee !—not that bright, that glaring 
Star, —if ſo, the Glaſs diveſts her of all her radiant Glory, — 
ſhe ſeems a Moon in Truth; — a Moon in the firſt Quarter — 
large as the Moon to the naked Eye; but ſome- what mo 
vivid, yet ſerene; — her Horns point upwards: — But why 
does ſhe not appear with a full Face? Is the Fault in 1 the 
Glaſs, or what is the Reaſon? 

Clin. The Glaſs ſhews all off her dark can 55 fron) ; the 
Reaſon why you ſee only Pact of her Orb enlightened is evident 
from the Scheme 3 for let us ſuppoſe ſhe were viewed from her 
ſuperior Conjunction at D; then, becauſe all that Part of the 
Body which is turned towards the Sun is ſeen alſo from the Earth; | 
ſhe muſt then appear ROY enlightened, and like the Moon at 


fall 


e ly, If ſhe were EN in the Point A. or G, then Sas 


half her enlightened Face could be ſeen at the Earth, and there- 


fore ſhe would appear as the Moon of a Quarter old. 

Thirdly, if we ſuppoſe her at V, in her inferior Con unction; 
then all her light Part being turned to the Sun, nothing but her 
dark Part can be towards the Earth; and, like the New Moon, 
ſhe diſappears, and can't be ſeen, even with a. Teleſcope, un- 


[eſs it be in the Face of the Sun. 
Fuurthly, In the Points B, more than half her . 


Diſk will appear at the Earth, and in the Point C ſtill more than 
before; therefore in thoſe Places ſhe will appear gibbous. 
Fifthly, In the Point X, between V and A or G, ſhe will appear 
horned, like the Moon about 3 or 4 Days old; which is the 
preſent Caſe of this Planet. | 
Euphroſ. But there is ſomething which yet ſeems ftrange, | 
and that is, Venus is now brighteſt, and yet but a ſmall Part of 
her enlightened Surface is towards us; pray, Cleonicus, as we 
walk home, give me to underſtand the Reaſon-thereof. : 
Chon. That you will eafily perceive from the Scheme; for, 
fel, if the Planet be at D, the will indeed be a Full Moon; but 
then ſhe will be near three times farther from the Earth T than 
ſhe is now at X, and conſequently, ſhe will appear 7 or 8 
Times leſs there (provided ſhe could be ſeen) than at X; tho 
there we ſee but a Quarter of her enlightened Side, yet that will 
appear larger and more willen than her whole Hemiſphere at D. 


Again, 


** — 


* . ny 4 Canals 
Again, at, and about her upper Conjunction at L, ſhe cannot be 
ſeen by Reaſan of her Nearneſ to the Sun; but getting farther 


ant of the un- Beams, the augments her apparent Size, and 
Lufere, till fre comes near the Point X, where it is greateſt of 


all, as before ſaid, and e ee 


ths Sun. 

Eupbroſ. I mms; Chew F a you full well; 
and thus, I ſuppoſe, as ſhe Mee to V, we nen * 
Sight of her again. 

Clem. Yes, unleſs fhe ſhould. ha ad cen then 
Diff, or Face (as I faid of Mercury) ; in ker inferior Conjundtion; 
and this ſhe will do in the Years 1761, 1769, 1996, 2004 in 
the Month of Jane; and in-the Years 1874, 2109, 2117 in 
December ; at which Times ſhe will appear a black, but belts 
tiſul Spot in the Sun“. 

Euphroſ. Pray, how far is the Omi Ves from the Sun? 

Cleon. About Fifty-nine Millions of Miles, that is, about twice 
as far off as Mercury; and therefore the Light and Heat, at Fe. 
uns, will be but about a fourth Part of what it is at nee 
and twice as great as ours. | 

Euphroſ. I recollect, you ids Fo "I 225 Dyes in 
revolving annually about the Sun; but pray, Cleanicus, has the 
any Motion about her own Axis? 

Cleon. Some ſay, ſhe has a diurnal Motion in WO TIE and 
others affirm, it is in 24 Days and 8 Hours; a very wide Dif- 
ference indeed Such a Motion is diſcoverable only by Spots; 
and as I have never had it in my Power to procure a Teleſcope 
that would ſhew them, I can ſay but little about this Matter. 

Euphroſ. What you now fay is very extraordinary; I ſup- 
poſe thoſe Inſtruments are vaſtly expenſive ; but if they are, one 
would think there were People of Fortune enough to render them 
more common, and to oblige every curious Perſon with the Uſe 


of them upon ſuch Occaſions. - — But ſay, what is the My 


nitude of Venus? 
Cleon. She is computed to den Glibe of Seven Thouſand 


| Nine Hundred and Six Miles Dim 3 111 is therefore about 
36 Times bigger than Mercury. 
Eibe 


* Of this curious Phznomenon we ſhall give a much larger and 
more particular Account in another Part of this — | 


Ear 


. 
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Eupbroſ. Well! I think we have talked her Ladyſhip out of 
Sight; for I can ſee her no were now. 5 
len. She is now gone to greet the jovial Sailors on the 
Weſtern Seas. For you know ſhe is, and ever was, the moſt of 
any Star admired and adored both by Land and Sea; and ſuch 
prodigious Veneration had the Ancients for her, that they made 
her their Favourite Goddeſs, and gave her all that Deity itſelf 
ll; could claim. Thus one of their Poets 2. 5 . ber. EX , 


ofe 

5 Delight of human Kind and Oods above, . © 

ms Parent of Rome, propitious Quern of Lobe 

on; Whoſe vital Power, Earth, Air, and Sea, rler 

.in Bl And breeds whateer is born beneath the Glien. 

in For every Kind, by thy prolific Might, 

au- Springs, and bebolds tbe Regrons of the Light. $21 

i Thee, Goddeſs !  thet, the Clouds and Tempe/ts gay 

in? And at thy pleaſmg Preſence diſappear. 

vice For thee the Land in fragrant Flowers is dreſs „„ | 
Fe. For thee the Ocean ſmiles, und ſmooths her wavy Binh : 
ry; And Heav'n itſelf if evitD mrs mw and po Light is bleſ#d. 

. . _Dxv'y. Lucxzr. 
ſhe 3 1 3 * — 
2 DIALOGUE IX. 


5 o the EARTH; confiered as a Prater. 


Bupbroſje 

_ HE next Orbit to Venus in the Solar Syltem, I ſoe, is that 
_— of the Earth. 

* Cleon. Ves; and thus Mr. Baker elegantly deſcribes the : 
Uſe WH Earth's Motion. 


ag- : 
| More diftant Ailleur Earth comes rolling n, 
and i Ard forms a wider Circle round the Sun; 
jour With her the Mum, Companion ever dear! 
. Her Courſe attending thro the ſhining *** 
ref. e 85 UNIVERS x. 


and TD i | | . Thus 
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| Thus alſo Mr. Brown; | 
| Lol in the Mid, fair Earth, A, W 
And ber attendant Moon ow Courſe 8 


Eupbrif. At what Diſtance is the Earth's Orbit from th 


Sun ? | 
Cleon. The Earth is — to ths Diſtance of FOR 60 


Millions of Miles, which is ſuch a convenient Situation in the 


Syſtem, with Reſpect to Light and Heat, as adinits of no-Exceſ 
of either. And therefore Sir R. Blackmore's reli gious RefleQio 
on this Subject was very judiciouſly made, 


See? how the EARTH has gain d that very Place, 
' Which, of all others in the boundleſs Space, a 
= Is moftt convenient, and will beſt conduce 
To the wiſe Ends required for Nature's Uſe. . 
Tou, who the Mind and Cauſe ſupreme deny, « 
Nor on his Aid to form the World rely, 4 
Muſt grant,” had perfact Wiſdom been employ d 
To find, thri' all th interminable Void, 
A Seat meſt proper, and which beſi became 
The Earth and Sea, it _ have been the ſame. 
CREATION, 


- Buphroſe In what Time does the Earth make a compleat 
Revolution in its Orbit ? 


Cleon. In the Space of Three Hundred Sixty-five Days anda. 


Quarter; which makes what we call our Solar Year. Thisis 
called the Earth's Annual Motion. 
: Eupbroſ. I remember you mentioned de Motion of the 
Earth, which I have not yet ſeen in the Planetarium. 
Cleon. Yes, my Enphroſyne ; it has another Motion about 
its own Axis once in 24 Hours nearly, which is the Space of 2 
natural Day; this is called the Diurnal Motion, and is the Cauſe 
of Day and Night; as the Annual or Yearly Motion is that from 
which the various Seaſons of the Year reſult. | 


Her Central Motions give the Night and Day, 
And changing Seaſons wait her annual Way. 
Prize Verſes, No. IV. 
Or 


* 8 L - * : 
l | 
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Or thus; : A 5420 -Y ETSY * 2 40 Fs TE $ j / / 
The Earth, obiquah circling ts "oy 5 rod 


| Leads on the varying d of the Year; | „ 
I bilft on ber this fatricockees wich Sheody- v(iriodrs * 
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But the patticulgr Meet is which the Vicifimades — 4 
e and of Day and Night, are oceaſiored and come ane 15 
ion BY take an Opportunity to explain to you another Tims: 

Eupbroſ. You are vary obliging, . Cleaniavs ;/ ro rah * 
me aſk you why the Orbit of the Earch is err with all 
thoſe Diviſions and Figures abovt.ie ? - 

Cleon. Iwill tell you, my Eupbrofone; ee tha Each 
is of great Conſequence, and therefore re 
ed from the yeſt ; for pak be e ran Bed hy ex is 
the viſible or apparent anayal Path ox Way. of the Sup 
the Heavens; and therefore, to. denote the Sun's Plage in the 
Heavens at any Time, the Aſtzanamers. have. diyided che whols 
Circle of his Motion into 360 equal Parts, which they call Ne- 
oy "nl = 3907 e xl. @ Signy gf which, thr n 

welve af Courſe ü es 
* Lee, 1 ablerye, the Orbit is f del . ym fk of 
cat WY ond I ſuppoſe: thoſe Charadters which I ſee, dendte wget 
9 1 bt what 1 2 F 
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E uphraſ. bet is 8 Reaſon Joy: have ſuch Names given 
them? th 
Cleon. Theſe. are the Noted of ſuch Conſtellations: of Star; un 
as formerly occupied the Parts of the Heavens where the Sign, 
- are, but thoſe Stars are now removed forwards to other Siem, 
and have left only their Names behind; as we ſhall hereafter ſee. 
Euphroſ. I think this Orbit, thus divided i into Signs, i is what 
you call the Ecliptic on the Planetarium ; is it not, Cleonicus? 
leon. The very ſame, my ' Euphroſyne ;\ x" x0" 18) called the 
Ediptic, becauſe, : as it is the viſible Path of the Sun through the 
Heavens, all the Eclipſes muſt happen War ac you will * 
time hence obſerve more ſenſibly. yx. 
Euphroſ. As there are 360 Pegrees i in he Ecliptic; and but 
365 Days in the Year, I find the Earth taut yt over one of 
- thoſe Degrees very nearly each Day. * 
Chon. Yes, my Euphrofyne, it does fo'; each Degree is h 
poſed to conſiſt of 60 Minutes, thus marked (); and each A. 
mate of 60 Seconds (“); each Second of 60 Thirds ("); andfo 
on. And the Earth each Day moves, 'at a Mean, 59 8"> : 
< 25.8285 ſo e 
Expbroſ. Wen 1 I fhall EET not only Hink; but due 
ſpeak like an Aftronomer ; as you make the firſt Sign (and con- 
fequently the Beginning of the Ecliptic) to begin with the firſt and 
Degree of aaron pri; © to * Pay of 5 rr * this Pan G 


_ anſwer? +. £6 vr 
Cleon. Accordi 8 to hs Nen New: style, n 0 to Wd 
the 21ſt of March ; when the Sun is ſaid to be in the Vernu 5 
Eguinox, for Reaſons you will hereafter be acquai inted with. n 4 
Euphroſ. Is the Orbit of the Earth a perfect Circle? n p: 
Clean. No, it is not; though it differs not much from Dil 

it, yet it makes a ſenſible Difference in the Earth's Motion; chi 


for the Orbit being a little Eliptical, will cauſe that the Sun 
will be nearer the Earth at one Time than another ; and that Hy 

| will make the Earth move a ſmall Matter faſter in one Part tha i” © 
it does in another; and conſequently that it will take up.more 
Time, or a greater Number of Days in deſcribing one half of its 
Orbit, than it requires for the other; thus in paſſing through 
the fix Signs =, M, ©, Ys, LY * it takes up 6 Days leſs, 

| * than 


+ —_ I . ? _ 
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than in paſſing through the other ſix ſummer Signs, as you may 
underſtand by placing the e and _ as follow: e 


Summer Months. winter Wie 
In March 10% September 7 
May 31 bag 30 
June 30 4 December 31 
July -: 14M January 32 k 
Auguſt 31 February 28 
September 23 March 20% 
Summer 18262 178 
Winter 1784 Z's RE 
— 


| Difference 8 b. 


Eupbro/ Well, I never aero this beste, PR.” it be 
ſo evident from the common Almanack ; but, Cleonicus, if our 
quicker Motion in the Winter proves we are then nearer the 
Sun, how comes it to paſs the Sun then ſeems ON 
and that ſo much the coldeſt Seaſons of the Year? vB. 0 

Clan. Why, indeed, my £uphroſyne, theſe — are a 
litle paradoxical, till you come to ſee this Matter ſet in a proper 
Light under all its — * en will really al- 
low it muſt be ſo. Par je ed is 

Eupbroſ. But if the Sun he . in the Winter, "how's * 
that it does not then appear larger than in the Summer? 

Clon. That. is well obſerved, Siſter; but the Difference! 'of 
Diſtance is ſo very ſmall as to make no ſenſible Difference in his 
apparent Magnitude 5 yet, were you to, meaſure it with a: Mi. 
crometer in a Teleſcope, you would find, that when the Sun is 
in the 8th Degree of ys, his Diameter would meaſure 1967”, 
and when in the 80 of g, it meaſures only* 1900; leſs by 
67” than before, which is near a 3oth Part of the Whole. 
You will at preſent believe what I ſay; but when we come to the 
practical Part of Aſt 8 . wil _ it true by Experi- 


1 ent. | 
1 2 Euplrgſ. 


"Id. 


66 The young [SS wan ads 

| Eupbroſ. You are very liberal in promiſing me great Thing 

| 3 I ſhall be very happy in finding myſelf eapùble of 

them—But, pray, tell me what you know of the F orm and Mag 
nitude of the Earth. 

Cleon. I will, my Bupbraſyne; and Mane firſt, 5 to _ Fi: 
gure or Form of the Earth, it is nearly that of a Globe or Sphere, 
as has been found by modern Diſcoveries moſt perfectly. | 

Eupbroſ. Pray, in W Manner do u find this true, by 
Experiment: 

Cleon. Several Weis, Siſter, as ; (1) If yew: 8⁰ direct 
North or South, you faiſe or depreſs the North Star very ſenſ. 
bly, and always to eq al Heights for equal Diftances that you go; 
this Experiment I will one Day or other ſhew you. Now were 
you to walk ever ſo far on a Plane, the {aid Star would ever ap- 
pear of the ſame Height above the Horizon, {2.) If you ſtand 
on the Sea-coaſt, you will evidently obſerve e of the 
Surface of the Ocean; but more particularly you will be con- 
vinced of this, by obſerving a Ship failing direMly from you; 

| where you will gradually loſe Sight, firſt, of the Hull or Boch 
of the Ship; and then of the ſeveral Sails; and, taftly, the Tyr 
of the Mafts diſappear. Now, were the Surface of the Sea a Phin, 
ſuch Appearances could never happen. (3) The Shade of the 
Earth in an Eelipſe of the Moon is obſerved to be ciyrular, hich 
it could not be unleſs it proceeded from a ſphetical Body. 

Edphroſ. I make no Queſtion now of the alobulat Figure of 
the Earth, you have given ſufficient Proofs of it; ànd becauſe] 
think it a Matter ſo eaſily, and fo fully proved by the two Obfer: 
vations you firſt mentioned; I wonder very much the Ancients 

' Hould be ignorant of it, or ever make any Dificulty about it | 
lion. I think, indeed, it is a Matter of Wonder, for the Sages il E 
| of Antiquity to have ſo great a Character for Wiſdom as they fl they 
generally have, arid yet were ſo ignorant of the eaſieſt and I cour 
plaineſt Things in Nature; they 'meſt of chem thought the Wi Has 
Earth was a plain Surface, like 'a round Table, and that al cits, 
below it was Hades or Hall, or, iti hott, ſdmething they knev C 
not what; and whither the Sun, Moon, and Stars went to, and Bil Sky 
whence they came, each Evening ad Morning, they could not but | 
tell. Vea, ſo very groſs were their Conceptions of theſe Things il if yo 
that forme of them thought the Sun, Oc. did actually deſcend i thith 
inte 


and LaDys PHILOSOFH x. 6 
into the Weſtern Ocean; at Night, and aroſe out of the Kalte 
Ocean in the Morning. e er Ovid, | 


* | 


Tze Sun dl now 20 70 fork — 
In Tides to e his ot World f. Tire. Ow”) 


And it is extreamly diverting to hear 8 e recounting 
the ſeveral Methods by which to ſolve the daily Miracle of a New 
| Sun kindling up the Lamp of Day, Which Was extinguiſhed eve- 
tl ll Night in the Waters of the TEL Seas. For he ha- 


nhi- Fangues us, F 7 

goz 

- And Day may a and vimBle down the 2 

Ju ſiah Night fy Inh up the E; 

tand Becauſe the Sun, having now perform d his n 

f the | Aud reach d, with 8 Flames, the utmeſt-Bound 
von- Of finite Heuven, he there puts dut the IG 22 

ou; Mearied and blunted all the tedious Day | 

ody By hind'ring Ar, and thus the Marie tecay 1 
Oe 2Ife, becuiiſe the Firts abfort/ dat Night + 

line, ' There join again, and ſcatter vigbrous Light. - 

f the Thus when the Morning Sun begins to 6 7 * 

hich It's Flames lie ftatter'd oer the Eaſtern Skies 5 

40 Then gather d to a Ball; an this we . 

re of From Ida“ Top © this Fame reports as true, © ” 

uſe] Nor is it Arunge, that numerous Seeds of / 

bfer- Should to the Eaftern uur ter fill retire, = 353 
ents Seill * Day return and make a ap. 1 Car en. | 
t. 


ages E wphrof. As they Kat ſuch Wörward Notiohs of Things 
they I they every Day ſaw, I fancy it muſt de merry to hear them diſ- 
and Wl courſe of ſuch Things as they never faw ; for Inſtance, of their 
the Heaven and Hell, and their different Opinion of e Spi- 
t al cits, Cc. 

tnew Cleon. Very much ſo indeed; they imagined all above the ; 
and Sky was Heaven, and all betow the Earth was Hell, as I ſaid 

f not WY but now ; nay, they went fo far as to find out the Way to Hell, 
ing; if you believe their Ir Poet, Thus Virgil deſeribes Entas D DEE | 
cent il thither, . - 
inte „ 7 27 
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Theſe Rites perform'd, the Prince without delay, . 
Haſtes to the nether Warld, his deſtin'd Way. . 
Deep was the Cave ; and downward as it went 

From the wide Mouth, a rocky rough Deſcent, 

And here th Acceſs a gloomy Grove _ Th, 


And here 1 —— Lake extends. XXEID VI. 
And i in another Place "W | a 
J0 th} Shades you go a dad 46 May; ; 5 
But to return and re-enjoy the Day! 


T0. is a Wark, a Labour 


SA... 2c. 


Between thick baleful Yeu eros, py ani WW: "ay I 
To loweſt Hell, thro' diſmal Silence la 
There Stygian Miſis infett the Road, and there 

New Gigs and thin unfuneral'd Souls n 


Eupbreſ. No more of this, Clenicus; 5 4 ugh horrid © hs 


| ſhock me; it is a miſerable Thing to be a mere Heathen /— 


Cleon. It it ſo,—without Honeſty ; but the Figure of the 
Earth is not the Subject of Revelation, my Euphroſyne ; and 


| ſome of the F athers of our Church have as gravely defended the 


beatheniſh Figure of the Earth, as if they had been the Deſcen- 
dants of Prolomy himſelf. Nay, not many Ages fince, the Doc- 
trine of the Antipodes was zealouſly oppugned as a damnabl 
Hereſy; and Hiſtory informs us, that the learned Spigelius, Bi- 
ſhop of Up/a!, ſuffered Martyrdom at the Stake in its De- 
fence. 

Euphreſ. Well, 1 could never have thought the Fi iure o of the 
Earth had been ſuch an important Article of Faith. It is to be 
hoped we underſtand Religion better. now a Days ; for though 
I can ſcarce remember every one of the 39 Articles of our Faith, 
yet I am pretty well ſatisfied, neither the Form nor Motion of the 
Earth are any Part of any of them. | 

Cleon. They are hot; and our Principles ind. Notions of 


Religion are much more correct and rational than they were 


formerly; and to what is this owing, my Euphroſyne © To our 
IS. a more correct and . „ ; you will 5 
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jt a neyer- failing Maxim, that the better you underſtand Philsſo- 
by, the better 3 _ een eee n this by the 
Way — 7 

Euphroſ. Then 5 us return to our Sabjeck; 7 w_ ſeeif I can 
underſtand what remains of the D of the Earth“ N Te 


1 . 4 v4 1 fis ® IH 74 
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what. is the Bulk or Magnitude of it?! — 
Cleon. It is about AY e een and reventy | Miles A 
Circumference. © © 


Euphroſ. Well, .that'is'a large Clicuit, Abe; Lord Anſm 
might very well employ four Years in going round the Marl. 

Cleon. True; but you mult; conſider, in ſuch Voyages it 
is impoſſible to go the neareſt Way; and they who go round 
the World, as you call it, go many Thouſand Miles more than 
the Earth is Round, as we ſhall hereafter ſee, when you come 
to the Uſe of the terreſtrial Globe And this you obſerve, is a- 
nother infallible Proof of the Earth's being. gf a ſpherical Form; 
for you may fail almoſt upon a Cirele from Plymouth to the Anti- 
hadeg, and find that Diſtance ano half the NR of _—_— * 
before mentioned. 4 3 

Eupbroſ. You have fully * a me the Earth i is a 2 
ut what is the Diameter of the Earch in in Miles ? 1 ſuppoſe you 

an tell that, as well as how much it is round. 

Clan. Juſt as well; the Diameter of every Circ is in re- 
pect to its Circumference nearly as 7 to 22, whence that of the 
Farth will be about 7960 Miles; and'it is very remarkable, that 
the Planet Venus is much about as big, for the Diameter of that 
Planct is computed to be about 2 Miles, W is buta Trifle 
leſs than that of the Earth, 

Eupbroſ. So that if we were placed ir in le Planet, we ſhould 

iew the Earth as large as the Evening-ſtar, but not fo bright 

Clon. You would (6, my Euphrohhne; but the Phaſes of the 
Earth would reſemble thoſe of Mays, — not 0 F Fenty. AndT 
lare ſay you know the Reaſon of it. mon | 

Euphroſs Becauſe the Orbit of the Earth is exterior to that 
pf Venus — But one Thing I have often thought to aſk you, is, 

my the Earth and all the Planets move always one Way, 

din fo regular a Manner ? Allo how they, 2 I. 

pen ny can Keep” 5 moving round at the ſam 
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* eee perſoctly well 3 ae 
DE Qurves by a proper Compoſition of two Forces aRing upon they 
_ -: at once; and the Direction of their Motion was at the Pleaſuy 
ol the firſt Mover, for nothing depends on that; therefore, $i 
Richard. Blackmart”s Banter on the Philoſophers :upan this Sub; 
ed proved more _ own, than . ene hu; he thy 
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bat is the ſtrong impulſive Cauſe, declare. S £ 
3 rollt the pond raus Ori ſo fwift in Ay 8: oi: 
7 their vain Anſwers wilt you haue Kd, i 
Aud tell us tis ingenite actiue Force? f Fey 
Mobility, 'or native Power ta m w. 
rn which an mean et ee and can Fg init 
pn TH Greens. 


This a the Adder of of Univerſal Bien 3 


Say, why this Cb bas its appointed Place i Wo 
And why not vagrant thro the boundleſs Space? „ 3 5 | 
IWhy here prefer d, \fagacious to refuſe „ 
What thwarts Propriety, Convenience, Uk? ge” 
. Why: not more Neighbour to the burning Ra e 
Or more remote Lins the declining D ay? W ; +49" J 
Or bere not ſedenta; ix d and Hill? * 5 . 
Admoniſb d by no Voi — , obſequioys 70-200 Wit,” | a 3 = 
Or moving, why in circling Eddies round, 3 4 F 
And ot progr 7 thro oth 1 immenſe Pr of? Cen 
Or endleſs, why the dizzy Drunkard reel, 93” _— 
And round the Sun its annual Matian wheels? 
I dente is that innate delegated Peer, 
Central to ſhin thr foot diur Tour? | 


II Why analy. I think a Woman, FOE chan 
© might venture to ſay, that if the Poetry of theſe Lines we 
yo better than the Senſe, they would be worth no Body's 
Theſe eee FS 1 as well wp: the Hands 
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Clock move at all why they move in a Circle? why they move 
to the right: Hand, not to the Left? why they nidve hne faſter 
than the other? why each one always moves an equal Pace? in 
ſhort, why one is longer, or bigger than the ather?- theſe Gel. | 
tions would be Juſt - as pertinent, and ſthew their Skill-in ene. 1 
nics equal to that in Philoſophy. 
| Chon, What you have obſerved is e jult, my 8 
ſme ; People often affect to be wiſe above the Power of human 
Nature, they are told that Grauity gives Motion to all Bodies, 
but they, forſooth, muſt know what Gravity is, or elſe condemn 
it for an orcult Quality; very good Logic this, Siſter, fince Gravi- 
ty is not a Quality, nor is it at all accent. But we ſhall wave 
ſuch idle Curioſity and purſue the uſeful Speculation of what is 
permitted us to know... Therefore the Planet Mars hal be the 
Subject of our next Confabulation. 
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DIALOGUE X. 
Of the PLangt MARS. 


: 2 | 
Have juſt been out to view the Sky; and all Thitigs above 


promiſe a clear and Star-light Evening to Night. 


Cleon. J have obſerved it; the Heavens have at preſent a be; 
nign Aſpect, and will, if the Clouds forbear to o rife, be favour- 


able to our Deſign. 

Euphroſ. That is, to tale a View of ws Planet Mane, 
Cleonicus ; was not that the Concluſion of laſt Night's Con- 
ference? 

Cleon. Yes, 1 l Mars i is the next Planet i in * Syſtem z Fe 
but of him neither the Poets nor the Philoſophers have much to- 
tay, as a Planet; tho' he beats an illuſtrious Character among 
the Heathen Divinities. Yet is he not TRI e 5a the 
Moderns; for thus one: a 


— 44 


See, MA Rs alone runs his appointed Race, | 2 
Had meaſures out exatt his * ace; oa 


66 The young PENS 
5 Nor nearer does he wind, nor farther firay, ' Ka 5 


9 ä But * the Pont whence 4 N he rollid a wl. lik 
"| 5 A 8 ne E. 
= Thus angther; 3 Cr Re | | 5 
= And higher ſee + in thrice our At ET 4 N:. 

Revolving, Mans conclude his longer Race. the 

oy Mr. Brown li 

25 

E upbrof. What, does the Poet iy; 1 is two Years we 

volving in his Orbit about the Sun? not 


| Clem. Yes; but Poets are ſeldom to be lens, on a fu yo1 
Stridtneſs of Truth. Mars runs his Race in Six Hundred A tho 
wen Days, which wants 43 Days of Two Fears. ver 
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4 .  Euphreſ. Pray, what Diſtance is Mars from the Sun? ſtar 

N Cleon. About One Hundred and Twenty-three Millions of M Mib by Re 

4 that is, half as far again from the Sun as the Earth : whence the 4 

v Light and Heat of the Sun at Mars is not quite half ſo much a ren 
. with us; for it is in Proportion as 43 to 100. Poi 
14 Eupbroſ. Be ſo good, Cleonicus, as to delineate the Orbit of I pea 
4 this Planet about the Sun, as you did thoſe of Venus, Mercury, © | 
wy” and the Earth ; for my r Underſtanding is much aſſiſted thereby. ll of t 
4 4 Cleon. I will do it immediately, and that of Mars will be Wi rur 
2 ſufficient for Jupiter and Saturn; for the Phenomena of the thre: il in \ 
9 ſuperior Planets are the ſame in each of them.—* In this'Dix ſeet 
2 gram, then, you ſee the Orbit of Mars, and the Planet in the ff in tl 
„ Poſitions A, B, C, D; within the Orbit of Mars, you ſee the othe 
* Earth's Orbit, and the Earth at E, F, G, H,I,K; and aw 1 
. Center S is the Sun. nicui 
1 Eupbroſ. This is all very *. ; maid here you wade not Wi wha 
a repeat what you have before told me of the genera] Appear Ci 
. ances of this Planet, when you deſcribed the whole Syſtem to has ; 
. ' me; but only ſuch as are peculiar to the Planet whoſe Orbitlies WW infer 
. | 1 about or beyond that of the Earth. And pray, what are theſe? Z. 
* Cleon. They are not many, and are very eaſy to be underſtood; WM Mor 
. 4 for ſuppoſe Mars at A, and the Earth at E, directly between it ¶ the E 
. and the Sun, then will all the MD RITES Hemiſphere of the BM juſt i: 
7 4 | Planet ome: 


* The Reader is here to 7 his bs on Plate vn. during the pj 
re Deſcription of the ſeveral hznomena of the Planet Mart anc 
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planet be turn'd to the Earth, and it appear wholly enlighten'd 
like the Full- Moon. When the Planet is at B, ſuppoſing your ; 
Eye at e, you ſee one half of his Surface enlighten'd; but if your 
Eye be removed from e to E it is then nearer to, or more to- 
wards the Sun, and therefore you will then ſee more than half 
the Planet enlighten'd, or he will appear gibbous, as they call it, 

like the Moon a few Days before or after Full. From hence he 


Joes on to C, where it would again appear wholly enlighten'd, | 


were it not in the ſame Part of the Heavens with'the Sun, and ſo 
not ſeen at all. At D again it is gibbous, and ſo upon the whole 
you obſerve the Phaſes of a ſuperior Planet ate not fo various ar 
thoſe of an inferior one; and in Fupiter and Saturn, which are 
very remote from us, nearly the whole Surface will appear con- 
ſtantly illumined. I make no Doubt but you ſee in — N 
Reaſon of all that I have ſaid from the Draught. 

Euphroſ. J flatter myſelf Ido; for the farther the Planet Bi is 
removed in that Situation from 8, the nearer we may ſay the 
Point E is to the Sun at 8, and conſequently the Planet will ap- 
pear leſs gibbous or more enlightened in that Proportion. 

Chen. That is the very Thing, Siſter but all the Phaſes 
of the Planets are very naturally repreſented in the Planeta- 
rum by placing a Candle in the Center, and putting the Planets 
in Motion, . firſt the inferior ones, then the ſuperior; you will 
ſee them illumined in the fame Manner by the Candle as they are 
in the Heavens by the n and * an . our ann an- 
other Time. 

Eupbroſ. You take a e deal of Trouble tous me, 9 
nen, which much endears you to me - but, in the mean , 
what other Peculiarities belong to the ſuperior Planets? | 

Cleon. One Thing more only, and that is, a 3 Planet 
has one Conjuncrtion only; at C; and an Oppoſition at A, which an 
inferior Planet has not, as I have formerly obſerved to you. 

Euphroſ. This is indeed very plain; if I view the Planet 
Mars at C from the Earth at E, I ſee him in the ſame Part of 
the Heavens with the Sun at 8; ; and if I view him at A, I ſee him 
juſt in the oppoſite Part; and therefore when the Sun ſets, I may 
ſometimes ſee Mars, Fupiter, and Saturn, riſing; which I well 
remember you ſhew'd me, could not be obſerved of the inferior. 
Manets Mercury and by enus, But pray, Cleonicus, what mean all 

WY » thoſe 


Z 
3»: 


thoſe dotted Lines which paſs from the Earth in its ſeveral Pots MY « 
tions thro the Planet at A gs e oa pet 9 
| M 


* Raten 
Clean. They are to fone how you are to anderfinnd chatths tc 
a ſuperior Planets all move (like the inferior ones) in Appear- 
ance ſometimes forward, ſometimes ee ms are e ſometimes | 
1 e NE 
EZupbroſ. Then I ſuppoſe each of thoſe dotted Liends en 
2 Ray of Light coming from the Planet to the Eye, and by 
which we ſee his apparent Place —_— the Stars i in ths wo is 
it not ſo, Cleonicus? s- 
| Cleon. You have hit the Caſe as nicely as if eee 4 
nicus's Great-great-grand-daughter—— And I ſee from thence 
that you will have no Difficulty to underſtand this Phanomenn, 
For ſuppoſing the Earth at F, and the Planet at Reſt in its Orbit 
at A, it will be projected or ſeen by a Ray of Light among the 
Stars at L; when the Earth arrives at G the Planet will appear 
at M by the Ray GM; and in the ſame Manner at H, 1, and 
E., it will be ſeen among the Stars at N, O, P, and therefore 
| while the Earth moves over the large Part of it's Orbit F, H, K, 
the Planet will have an apparent Motion from I to P among 
the Stars, and this Motion is from Vd to Eaſt the ſame Way 
with the Earth; and ſo the Planet is ſaid to be rect in Motion 
all this Time. I believe you underſtand me, Siſter. a 
Euphroſ. Surely I muſt, when the Thing! is S and 
I am of Opinion I know what you are going to ſay. w_ _ 
nicus. 
Cleon. my indeed, my Suplvefing eee 
as far as it can forwards, tis natural to ſuppoſe it will there fo 
à #hile (as it were to breathe) and then return: back again. For 
becauſe the Ray of Light at K does nearly coincide with the 
Earth's Orbit a little Way on one Side and on the other, there- 
fore all the While the Earth is paſſing thro this fmall Part, the Ray 
will have the ſame Poſition nearly, and conſequently ſhew the 
Planet at Reſt at P, for that ſhort Space of Vimes- in which | 
Caſe it is then ſaid to be latina. | 
Euphroſ. J was a little out in my Conjofture, having Ane 
forgot what you told me heretofore of the Stations of Venus and 


Aercury. But now I am certain what muſt next follow _ 
. ; 


; 


ES A : 


n 
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the Planetarium, I ſhall have a clearer and moſt compleat Idea 


and Ix vs PRI OSO r. 69 


the Scheme, and will antieipate your Deſcription of the Retys- 
grade Motion; for I plainly enough ſee that when the Earth 
moves on from K to E the Planet muſt appear to return from B 
to N, and while the Earth moves from E to F che Planet will 

proceed ſtill retrograde to L, was _ _ nen is 
not all this right, Cleonicus? ? 

Cleon. Indeed, my Eupbroſyne, it is; 1 could not have "I" 
expreſſed it myſelf; you will by-and-by be an Adept in Aſtrono- 
my, — And I queſtion not but you obſerve at the ſame Time, 
that ſince the Part of the Orbit which the Earth deſcribes in 
paſſing thro FH K is much greater than the Arch K EF, and 
the Space LP: which the Planet deſeribes in its direct and N 
grade Motion is the fame; therefore the dire#' Motion is very 


fo from L to P, in Compariſon of the retrograde Motion from 


P to L, which is perform'd in much leſs Time. 

Eupbroſ. All you have ſaid, J fee the Reason of from the 
Diagram as plainly as any Thing ean make it. (WS 

Chon, You don't know that, perhaps; I 5 Ane Mes | 
thod yet, my Eupbroſyne, to convey the Idea (in a more lively 
Manner) of the dire#3 and retrograde Motions and Stations of the 
Planets, by ſhewing you the Thing in Reality in the Planetas 
rium juſt as it appears in the N to our * when n 
done with the fuperior Planets, - £ 

Euphroſ. I think *tis — 1 if I do not da it at 
aft; I imagine you Took upon this as à difficult Point for an 
afronomic Tyro to comprehend, fince you take fo much — 
with me about it; do you not Cleonicus? 

Cleon. Why, I can'tfay but I think it quite nevelfirywwiitne 
2 right Underſtanding of this Affair, as it is a principal and 
very intereſting Phenomenon, and what very few People have a 
clear Notion of. And indeed 1 muſt tell you, that as the Ce- 
netricians have one Propoſition in Euclid which they call the 
4's Bridge, which their Pupils muſt paſs before they can be 
ſuppoſed to underſtand any Thing in that Seience; ſo you muſt 
look upon this Problem in Aſtronomy in the ſame ludicrous 
Light, and think yourſelf not initiated into the Myſteries of 
Urania, till you ean clearly account for this Phanomenon. 

Eupbroſ. Well, I doubt not but when you fhew me this in 
of 


. 
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of it; vou ſee, I have Courage enough, Cleonicus. But DF 


I muſt aſk you the Reaſon of one Thing, and that is, why yon 
place the Planet at Reſt in its Orbit at A, 1 * is in ly 
always in Motion? 

Cleon. The Reaſon i is, len 1 ml abs — be Thing £2 
42 for you to apprehend from the Diagram; ; for the Phanome 


non is the ſame in it ſelf, whether you ſuppoſe the Planet to be at 


Reſt or in Motion, it only makes a Difference in the Time and 


Place, when and where it happens 1 3 as you will be n een 


another Time. Ea 
. Eupbroſ. Very awd, Cleonicws; z a dun we e will emis 
Subject. I want to have a Sight of this Planet; how far i is he 
this Night from the Point A of his Oppoſition to the Sun? 
Cleon. Not a great Way; and therefore he may be minds 00 
portunely viewed this Evening, to that End 1 have en _ 
faxed the Teleſcope for your Sight. _ 
Euphroſ. The Heavens clear up, the Stars begin to appeat 
more and more bright; pray, which is Mars among them all! 
Cleon. It is that bright Star which you ſee high in the 
Ben a little to the Eaſt of the Seven Stars; he r of q 
reddiſh Hue, and ſteady Countenance,  - 55 
Euphroſ. I ſee him; pray, level the Teleſeopet to him, — : 
Clean. I will, ei is done, look thro' it. 
Eupbroſ. I ſee him very plain, — but he appears very 8 
: Fl th ſmaller than Venus and redder, with almoſt a round 
Face; but I can ſee no Spots or any "Ming: on him. he 
is juſt paſſed off e Glaſs.— 
Cileon. You rightly obſerve that he pan nnn fore 
is indeed much leſs than the Earth or Venus, being but Four Tu- 
ſand four Hundred and forty-four Miles in Diameter. It i is r 
fore near Six times leſs than the Earth. '_ 
- Euphroſ. Does this Planet turn round upon its. own Fry | 
Cleon. Some Aſtronomers ſay they have obſerved divers Spots 
on his Surface, and from their Motion thereon have ſuppoſed, 
that he revolves about his Axis in 24 Hours and 40 Minutes; 
and if ſo, his Days and Nights are much of the ſame Length 
with ours. But our Teleſcope, as you ee is not ſufficient 
to diſcover theſe Spots. * 5 
„* Ute 
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Euphrof. How comes Mars to have: ſuch a * Comple- 
ion! 
2 Clem, This is n uncertain; ; ; buti in all Probability, from ; 
a peculiar Sort of Matter of which this Planet conſiſts, which re- 
feds the red-making Rays of Light; or from a very thick At- 
moſphere about him, which we very well know will produce the 
fame Effect. But, be this as it will in Philoſophy, *tis certain 
this his fanguine Complexion entituled him to the Poſt he bore 
among the ancient Pagan Deities. 

Euphraſ. You mean his being reputed the God f War and 
Armies, I ſuppoſe. 

Cleon. Yes; and they eta him riding on an high 
Chariot drawn by two furious Horſes, Fear and Terror, driven 
by his Siſter Bellona, the Goddeſs of War; he was covered with 
Armour, and held a Spear in one Hand, and brandiſhed a Sword 
in the other, threatning Ruin and Deſolation to the OY 
Virgil thus deſcribes his Career, 


Mars in the Middle of the Dining Shield 
1s grav'd, and flides along the liquid Field. 
The Dire come from Heav'n with quick Deſcent, 
And Diſcord dy'd in Blood, with Garments rent, 
Divides the Preſs ; her Steps Bellona treads, 
And i ſhakes her Iron Rod above their Hoads. | 7 
| | | | Enes 8. 


Euphroſ. However he . be 3 on Earth i in Phony; 
I fancy he is alone in the Hoare, for 1 ſaw, [thing but __ 
klf in the Teleſcope, 

Cleon. Very true, my Eupbroſyne, he has there no Ame 
no Satellites, no Herald, tho himſelf be there moſt glorious. 
He walks his Round in eternal Solitude, and is the only Planet 
above Venus that traverſes the Heavens deſtitute of Arms' and 
Attendance. | 

Euphroſ. It was not, en; with the greateſt Propeleny that he 
was elected God of Mar; but, alaſs ! he little thought of the Ho- 
nours he bore, and how terrible hewas 6 to TRE in * _— 
bour-Planet the Earth, | 


Oln. 


In larger 5 rolls the Orb of Mazs, 
. _ Guilthſs of, ern Debate and waſtful Wars, 
| A. ſeme have erring taught 3 he j journies en, 
Impell, dand cheriſb'd by th attraftive Sun; 3 

| Like us, his Seaſons ond his Da he qwes. 
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7 the | BLANAE. JUPITER. 
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8 in the Planetarium, the next bank Kd; 1 


was Jupiter, when you repreſented the Gopernican Syſtem, 
Cleon. Ves, it was; the great and wondrous Orb of Juji- 
ter rolls next; accordingly Mr. Baker thus deſcribes it — 


LY: i more remote from Day's 5 N Saure, 
Large Jurirxx performs his conflant Courſe « - _ 
©. Four friendly Moons, with borrow'd Luſtre, 0 
Be 19 5 ar _— 3 and * his Skies. 
1 | CPs  Vniverk 


Bujiref, Pray cli, let me ſee the Plate of the * 
W 

Quleon. flow it 8—— | 

Eupbroſ. The Orbit, then, of Pupiter, I * TX; is it 15 
by ſituated fo ie Bank thy Dug US report to the Earth, as itis 
there drawn ? 
-  Glaon, Yes, my Euphroſyne ; Jupiter is a little "© 6 
Ames ſarther from the Sun than the Earth; that is, he is 
| Hundred and twenty-four Millions of Miles from the Sun; and 0 
his Light and Heat is about 32 times leſs than ours. 
 Euphroſ. Well, ſure, if there be any Inhabitants in Pupiter, 
they are doomed to a very cold and gloomy State; I quite ſhudde: 
at the Thoughts of as : Clem, 


* 0 


thing on that Account. Our Degree of Light and Heat would 
be as intolerable to them, as de of wt and Darkneſs would 


be to us. 


Jargeſt of all the Planets. 


put together; being no leſs than Eighty-one Thouſand One ur- 
dred and Fifiy-fue Miles in Diameter; -which renders him ms 
a Thouſand Times larger than our Le, ee ee 


Thus Mr. Brawn: 
Dien Jove, prodigious Planet of 4. Sties t 
His Orb preſents, of huge amazing Sexe, | 


In Bull none equals his enormous Maſs ; 
The whole joint Syfem bis Contents 2. 
| . Ne. III. 
Eupbrof. Pray; — is ber revoing his prodigious 
Qrb about the Sun ? 


. Abbur ce Wess P ure ai — Four 
Thouſand three Hundred: and 7 hinty Days and an Half. 
quently his Summer and Winter, eats 5 der — 


twelve times as long as ours. 

arſe Euphroſe And what Length « are his Dey and Nig, Gn 
”" Mw? 

Win Cleon. Some dns FS A Motivn abbuthls own ris, 
; in the Space of 9 Hours 56 Minutes, from a Spot they have 
| obſerved to paſs over the Diſk, or Fee, of e in half that 
Time, 
real- 

Euphraſ. Then the Days cd dighes: are but Five 2 
lng, I find, notwithſtanding his Years are fo tedious. 


Fr WY bier's Orbit being but very little inclined to that of the Ecliptic, 
d fo ff there is but very little Difference between the Length of Days 


ind. Nights en the gs VE his Days and * | 


iter thus Mr, Brown : 


* | | 3 
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Clan. They are yery cold and dark indeed, when compared 
pyith us; but their Natures are ſuited to it, and ſo can ſuffer no- 


Eupbroſ. 11 1 miſtake not, I have read that Jupiter is the 
Clan, He is fo; nay, te than all the other Planets | 


* Cleon. They are ſo very ſhort, indeed; and the Plane of Ju- 
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In ampler Compaſs. Jove conduZ3s his _ "7. 1 
Aud later finiſhes bis tedious Tar. 

| 2 on his OR gt: A fm then 
Pri, vert Ne, nv 


* 


Epbryf I Minn, from the 8 that be as 7 23 
Mars, has his Conjuntition with, and Oppoſition to, the Sun; and 
that he is alſo ſome-what nearer to the Earth at the Oppoſiti 
than when in Conjundtion. . 

 Cleon. Yes, my Euphroſyne, you rightly Age: that he” 
has all the Particulars which were related of Mars; he is ſome- 
times conjoined with, ſometimes oppoſed to the Sun; ſometime: 
Direct in Motion, ſometimes Retrograde, and at other times 
Stationary: He is indeed nearer the Earth at one Time than 
another by the Difference of the Diameter of the Earth's Orbit; 
but that is ſo inconſiderable, that his apparent Magnitude is ve- 
ry little varied thereby. And it is almoſt all one if Jupiter be 
viewed from the Earth, or the central Sun itſelf. 

| Euphbreſ. But when he is neareſt that will be the beſt Plas 
to obſerve him with a Teleſcope. 

Clean. You are very right, my Beet bei is ; des ap- 
parently one-third Part bigger, and ſhines with the greateſt Luſ 
tre, and may be conveniently viewed at 12 times of the Night, 
when the Weather is clear. 

_ +. Fupbrof. And pray how is he ſituated in his Orbit this Eire 

ing? I hope in ſuch a Part as will render him viſible. 
Clean. You have your Wiſhes; if you now ſtep out, yon 
will ſee him almoſt culminating, or'in the higheſt Point of the Bi pier 


Zodiac, ſhining with a large, pale, and ſteady Luſtre, | cane 
| Eupbroſ. Pl immediately go, I believe I ſee him, — 0 


is it not that very large pale Star, on the Left-hand of *e Sev Jupi 
Stars, and nearly South-weſt?. E, 

Clion. That is the Planet; tis that mi ighty Pave, ed be M 
Heathen adored as the ſupreme Lord of all; and indeed he ap C. 
pears, compared with the other Stars, to ſit as it were, onthe if at th 
Throne of the Heavens, and to preſide with Oy and Glory I copes 


unt 


over all the ſtarry Regions. 


7 f 


Euphroſ. 1 long to ſee him as much as ſome People do to ſee 
the King. I hope your Teleſcope i is in Order, oY Nr Air i is 
fo clear and ſtill to Night. 

Clan. There could not be a finer Evening for the pes 
This Afternoon J carefully cleaned the Glaſſes, and fitted the 
Teleſcope for Uſe; let us therefore take it and go out. 

Euphroſ. I'll follow vou, n _—_ be INS in 
fixing the Glaſs. 

Cleon. Truſt me, E upbroſine, aps chats 3 lee Tube is 
now well fixed, and you may view in his Fe ace equal Grandeur 
and Serenity. 


and equally, ſerene, as you faid, 1 


exceeding large 


a full enlightened Face ] fee none of thoſe Spots that you 
ſpoke of juſt now his Face ſeems all over-ſpread with a ſoft, 
a ſteady and uninterrupted Glory. — But what are thoſe Belr= 

like n en I ſee 80 acroſs his TIO in one or two 
Places ? | 


Lu nitude, and Diſtances among themſelves, yet while they h 
ight, WY the ame conſtant Appearance of Zones or Belts, it is meu 


doubtful if they are Clouds formed in Jupiters Atmoſphere, as as 


ven- Wi Clouds are formed in ours, in which we obſerye n no CORY 
sf Form, Poſition, or any Thing elſe. © 
Jou Euphroſ. Well, but what are thoſe ſmall Stars I ſee by 7. 


f the Wl piter — two on one — and two bfi the . at OY Dif- | 


tances ? 


de, They ane the Moms or Satillite which give Light to 


Seven Jupiter by Night, as our Moon does to us. 


% e, Indeed! Do you ſuppoſe thoſe very f amal Stars to 


n the be Moons as large as our Moon? 

e ap- Cleon. Ves, my E uphroſyne, and larger by. * 3 our Moon 
ache at that Diſtance Gs not be viſible through the beſt of Teleſ- 
7101) Wl copes in uſe with us, Of theſe Moons thus Mr. Browe 7 
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Euphroſ. Grandeur, indeed, 1 think! for he appears 


cannot but admire his wondrous Aſpect, —— he' appears with 


Clem. OP call'd 15 Bales, indind; but whin ab are 
ss not poſſible to determine, nor eaſy to conjecture. Sir Iſaac 
. 2p- WY Newton ſpeaks of them as Clouds, but tho? they vary their — | 


oy Pats For 
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0 The young 61 NTLE 9. . 
Fr fignal Hlinour made, behold! afar FR 
Four radiant Moons ſurround th imperial Gas | 
| (Large as our boaſted World) whoſe filver ws 


- fe his Regions in the gloomy Night; N 

Nor this the Fanty of deluded Eyei, erde BEET 
Marſ d are their Periods thro fublimer Skies. tr 
Oft does th Aftronomer his Tube diſplay © 
And view em in Eclipſe with pleas'd Surg. 6 
Do this the Curious their Difſcov'ry owe , rp pe © te lea 
Of Light's faoift ee, and its Meaſure know. W 


Euphraſe Well, I do not envy Jupiter his four e. ibs. 
lieve he has Need enough of them. But how comes it t 
paſs, ſince Mars is ſituated between us and Jupiter, and we 
having one Moon arid Fupiter four, that Mars has none at all! 

Cleon. The Queſtion you ſtart very naturally offers, ant iy 
of ſome Importance, as it concerns the Analogy and Harmony 
of the ſeveral Parts of the great Machinery of our Syſtem, But 
you will excuſe me from a direct Anſwer till we come more im- 
mediately to conſider the Nature of Mons or fectiitlary Planets 
in another Converſation, particularly on that Subject. W 

Eupbreſ. If you pleaſe, Cleonicus; —— but one Queſtion , 
i Jupiter be ſo very large a Planet, prays whit Pa 
1 of the Inhabitants there? ( 

Clem. Tis true, one can aſſert nothing poſitively of then Ca 
| Hut if we reaſon from the Aridlogy-of Things, they as much ex- and 
ceed us in Stature as Jupiters Globe exceeds ours ifi Diameter; and 
and are therefore at Rſt ſixty Feet high; nor is there any Thing 1 
to be wondered at in this, de Things are great IE) He: 
by Compariſon. too 

Eupbroſ. I make no Doubt but this Planet made a notable ( 
Figure among the Deities of the Heathen World in former Cit 
Times.. in t 

Cleon. I need ſay only this, that he was et with the 
greateſt Veneiation under the Character of the 245% High a 
ſupreme Deity. 

Euphreſ. + That i is, I ſuppdle; you 1 mean the Heathens wor 
| ſhipped the God and Creator of all Things, who is of himſelf 

inviſible, under the Shrine of this glorious Planet _ . 
. e 


Clos Yes, a AIG an Fu 4 


inſomuch that almoſt every Nation had a Jupiter of their own, 


in Imagery. He Was honoured with no leſs A Title rut that of 


The Father of the Gods un Mn. 


Eupbroſ. How came Hey rin. by e Notion of Jupi- 


ters being the ſupreme Deity f 

Cleen. Undoubtedly from the Hebrew Prople: For the e 
God among them being called Jehovah, or Jovab (as à late 
learned Biſhop ſays it was pronounded) the Heathens from thence, 


by an eaſy Derivation, had their Term Jovis, Jour, or Jupiter, Z 


which was the ſame Deity under men Names * ———— to 


the Addreſsof Mr. Pope's Prayer, 


Father of all in ev'ry Are, 

In every Clime ader d; 

By Saint, by Savage, and by Sages. 
Jehovah, Jove, or Lord, 


© 
5 
1 * e 


That is to ſay; the Aan called him 7 ehouah ; the Heathen, 


World. | Gp * 
Euphraf. Pray how id thy erer ft ieh Godin the 
Pantheon? | 1 


Cleon. He ſat on a Thront of Toory he Geld, under a rich 
Canopy, with à Beard; twolding T hunder-batts in his Right- 


and a Sceptre of Cypreſs in his Left, with an Eagle on the Tops < 


and y was inveſted with an imbroidered Cloak and golden Shoes. 


Euphroſ. I ſuppoſe he was not a more ſplendid Star in the | 
Heavens, . a ſacred and illuſtrious Themes anongithe Poets, 


too. 

Clion. Tis very true, he was not, as you will find by a few 
Citations from them; Vi irgil GI a Sort of TOI to him 
in theſe Words, h 


How the os Packer” of the Gods above 4 | | 
My * n 3 ur all i is full of *. 


Jour; but the better informed hr hir, call him Lord of the | 
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And in another Place thus: W * ne. 


The King of Gods and Men, a nfl Hand 
Diſperſes Thunder on the Sea and Land,. 


ee all with n Command. | 


27 he ly Thund'r rer 5 ajeftic ah | bit 
Then ſhook his Shield and dealt his Bolts — 5 reſl 
And n 8 on the AG Ground... > up 4 
be. 

rr deres imo all the aum of Diy to Jap wh 
theſe Verſes; | Lis 
O Thou, whoſe Thunder r e / > Uh 1 a 
Io in the Eevs of Heav'ns has . fe. a a 
Supreme of Gods — and ene ; 
Ad! in another Place, and 

| . Ve 


8 Jove decrees, reifleſs Leed if all! pk 

At whoſe Cammand whole Empires riſe or 2 4 . 
He ſhakes the feeble Pomp of human Truft, . v3] <a ee 
And Temes * W into s n 


2 - Us 
* _— 8 — T » \ - « 1 dy has 2 . * * * r rer * ** 
4 . p LEY EC s : 8. 5 * 5 0 by * , * 3 = 


5 1 A L. 0 G U E XIL- 
iy the PLanet 3 ATUR * 
eee eee | 
* ELL, my Euphroſyne, the Order of our an Specile: F 
4 tions hath brought us at Length to the extreme Parts of N 

the Solar Syſtem, I mean the Orbit of Saturn, which is the 85 
Boundary thereof, if we except the Cometary Orbits. * 
Euphroſ. I remember you told me, Saturn was the fixth pri- A 

mary Planet, and the higheſt or moſt remote from the Sun. 

Cleon. Yes. 5 * 


Farthft 


and. Rumi PAIEGSor H. 79 


Furibeſt and laft, fſearce warm'd by Phcebus' Roy, 
 Thro his wide Orbit, Saturn wheels away. 

How great the Change, could we be wafted there? 
Rc EI * the Tear! 


upbrof Ip perceive few the cee Glan, that the Or. 
bit of Saturn lies very far from the Sun, in Compariſon of the 


reſt, and, conſequently, that his Circuit is very large indeed. 


be no leſs than Seven Hundred and Seventy-ſeven Millions of Miles, 
Fin which is 95 times farther than the Earth; and therefore the 
Lat and Heat at Saturn will be go times leſs than it is with us. 
Zupbroſ. Ninety times leſs ! Why ſure they can neither ſex 
nor feel in Saturn. Well I thought Supiter was cold enough to 
think on; but Saturn would freeze ones very Thoughts! 
Clean. They are inconceivably cold and dark there to be fures 
and this THERE is cad Curious Ban of the I 
Verſes. 


From hang * u bo 91 hs Sup's bright Ball 1 
But ſeen from thence, how languid and how ſmall ! 
When the keen North wth all its Fury blows, 

Y Congeals the Floods, and forms the fleecy Snows, - 

— "Tis Heat intenſe to what can there be known : 

2 Warmer our Poles than is its burning Zons. 
do there inhabit muſt have other Powers,  . 
Juices, and Veins, and Senſe, and Life than ours. 
One Mement's Cold, like theirs, would pierce the Bone, 
* the Heart's Blood, and turn us all to Stone. 


Univerſe. 
oi Bupbroſ. Dear Hons: 4 — Ph 1 me | ſhiver to 
he bear the cold Strains! can it be poſſible for any ſenſible Beings 

to endure that Intenſity of Cold, and live? ._ 
1. Clion. Ves, undoubtedly; ; you ſee very ſmall and tender 


Animals endure the coldeſt Water in the Winter Time without 
any Concern. Yea, I have put thoſe little Creatures into a 


freezing Mixture made of Nitre and Snow, which is intenſely | 
| cold 


"GON 8 Univerle. 


Cleon. Ves, the Diſtance of Saturn from the Sun is computed to , 


"mY 
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cold, and they foetued not Added with 6. Vea, Further; 1 
have put theſe very ſmall Animals into a Fube of Water ani 
froze them in a Cylinder of Ice for the Space of Half an Hou, 
and yet it has not killed them. You ſee therefors itis onlyz | 
'Conftitution fitted-to the Nature of the Element that is neceſ. 
ſary to the enduring any Degree of Cold or Heat. As the fs 
| „ peer at V 


. PRES l nn the Diff renee be 2 0 e 
ᷓtoixt this dull Plant and ight deep: r 
N. Reaſon ſays, 1 : ay W 4 


„Ae of Brings dhuell on either Ball, - to 
. » With Conſtitutions fitted for that Sar. [an 
: rs: 9 * has 7 thir k. } hs 


| — Well, all ths Works high Ways of 8 Py the 
8 wonderful; 3 furely- they who negle& ar deſpiſe Philoſophy, 
muſt be . ſottiſn Creatures indeed! they little know the Pleaſures ( 
that ariſe from its various and noble Speculations ! But not w WM Yu 
_ digreſs Pray, how long is the Year in Saturn? _ MP 
Clion. About the Length of 29% of our Years; or more pre- £ 
8 ciſely, it conſiſts of Ten T bouſand Seven Hundred Fi Nye nine Day: the 

and fix Hours ; ; for in that Space of Time Saturn revolves once 0 
about the Sun. _ me Saturnian Year a Poet thus fingss done 


View Saturn 23 bow ftint bis Alen Glan, OE 
(Sublimęſt Planet in our Solar Scheme) LS 
Tue vaſt his Globe, fo large his Orbit's Space, 
| eee 5 
| e Priz. vert No. 1 


: ” Bupbrsſ. Since his Year and Seaſons are ſo very long, oy 
| long may we ſuppoſe his Days and Nights to be? 
| Chon, It is not yet known whether he turns upon his Axle 
or not, and therefore nothing certain can be ſaid of his Day ot 
” Night. But it is agreeable to the Nature of a Planet to turn on 
its Axis, and therefore he in all Probability does fo, 1 0 er 


: r e 


pes Pot — 


have a Sins and 8 Sight of this ſingular and ſurpriſing Phe 
nenn, 1 haus — nn ini Fables Which mag - 


and I doubt not But its: UE ig ain, —ls Koper uk 6- 


nough to ſee the 'Planer?. Win TY A” 40 La F 8 3 yr * 


the Tube is mouggl tele age t- —Lſe 
2 Euphroſ. 1 Fray, thew hi ee Wok 

Cleen. You can't mils Gring bio; * 8 Wige Star 

you ſee towards the Nerd. Kaff and is the biggeſt OE 
appears. 7 * 2 W Wo NS TILL . ou * ig $f RT $$ 

Euphraſ. Lee theStar yo mean — and long 

the Teleſeope 3 3 pray, fetch it out, Qlaoni 


done look thro? it, my Eupbreſine, without touching it. 
Eupbreſ. Iwill fee both the Planet and its Ring, —a won, 

curious Sight, indeed 1.-he appears with a found Face, b 

fo big nor bright as Jupiter. ſee the Ring perſectiy encirele his. 


Globe—and extends on each Side w a conſiderable Dianne | 


scan alſo ſee the dark Spaces on each Side, between-the Planet | 
u and its Ring.—I allo — two or three ſinall Stars, which, I 
| ſuppoſe, are; his Moons neee » ut ne 
10% moved quite off the Glaſs 7 125 y +2 
cn. Iguieftion not bt you ue pla with on nc 
re Sight. Butzthis nſtrument v t as famili⸗ 
5er Peale. Lou will obſerye, b 
be always does, on Account of his pro 
bun in Compariſom of ua; 9 


ou, for ſo he, indeed, i | 
Wil. 2 n we! | 


ble me in n this ras it is acurious —— 


Clan. I belteve It ig hehriy, or at en be be by thr Time 


Wy wy 1 * co 
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Chin. I will here it is, and FI fr ie for your View ;—itis 
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2 : Heis computed to be Steh Heut Thayfund Bight Hi 

and Seventy Milts in Diameter; and therefore he is in Bu Wl 
about Sir-Hundred iner biggerahanodr Ears; n ö 
than half as big as Jupiter. . | 

i Buphrofe © * this wonderful Ring of his, what & weng . 
N ite x ©: 
Chen The Learned abound ith Gobjettures ach) itz but 
393 potlibly know any Thing certainly of the Matter, . 7? 
Tannen, 3 . to 


1 | 
9 7 — 2 99 * % 

4 F FT 40S n 0 
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e, paio thy pu, bee T n þ: 
How Ger the ere, Orb a lucid Ring, ® | 


Oha tid broad, "is fan im mb to ſpread 1 
Noni the big 8 Per trnd lets -- des 285 1 00 7 be 
e e (its Uſe unkniton) with ee, Hae en 
To — the bes en Avg, rt Seat, 7 a 1 
| had warm r ith e Beams his Summer o Shy; 1 fere 

L lar, fone aue nie, . e ce 
« FO 25 aße i Ban Drive Vort No. 1 turn 


of — . — # * de 4. A r | . a * 3 Hea 


id | . £4 ak 3 


be eee ne wine Difance cn. Ring, is C 
«as from the Body of Sation'? ?- 

Clean. The Meaſures: of A0 Maker i dead 
Diftznice of Troenty-one Thouſand Miles from Saturn, and ao that i en. 
its Breadth' is equal thereto, or, as fore Oy" 1 1 
Turn hie Ton Nil. 

up. Stupendious Magnitude! what cati {be the Mear 
Ne - of it! what the Uſe? Say, Clenieus. n. 

" Clron. Lean lay after others, . . 
tb give Supplies of Light and Heat to the Planet; but this Sup- 
$6fition, however plauſible, I do, not think altogether reaſon- 
able; 3 for (. The Inhabitants have Conſtitutions ſuited tothe 
ure of the Globe of Saturn undoubtedly, and therefor 
can't be ſaid to want more Light and Hear;" our en, Light 
might blind them, and our Heat would make the Mar 
out of ww Bones, in all Likelihood. ( _ There are, as 5 


2 


And therefore the Uſe of that wond'rous Ring Fw "ay 
to be ſure) may ba to us entirely unknown.” 65 1. eRnSbd 
Eupbroſ. Well, I would nat be neee e 
ſure we know there's ſuch a Ring, becho Up of it en ir with. 
But, pray, how many Moons hath Saturn? n 
Clean. Thro aur common Teleſcopes we id. or 


Eupbraſ. I haue no Occaſion to aſſe concerning his Cnjune- 


Plate, muſt follow. from his being a fu 


fur ani 8 DT" cue agel, 


8 


tbree, tho with the beſt Sort you may ſee five,” of which 1 intend 
to give you a farther Account at another mare convenient Time. 


tions, Oppoſitions, Retrogradations, Sc. whieh I fee, from the 
rior Planet, or having £5 


his orbit lying without that of the Farth, as in Jupiter and Mars 


4 1 you explained to me; and would only obſerve, that whether he 


be in Conjunction or Oppoſition, it appears to me that his appa- 
ſmaller Diameter of the Earth's Orbit than its on. „„ 


ference if view'd in the Oppoſition, when he is neareſt; or in 
the Conjunction, when he is fartheſt off. 


Heathens in ancient Times? 3s 

Cleon. As to his great Bilance; * were far from dune 
Aſtronomers, good enough to know any Thing about that: But 
his low Motion, and the great Leng 
them to make him the Emblem N en 3% 
Eupbroſ. In what Manner 7 5d, AS Bs 


hollow Jaw'd, flat Noſed, hooked Chin'd, black Lips, and 


which he is ahaut to devour.” TR 
Euphroſ. We nie: Syn e un tem able. Fi- 
dure among Men in Days of old, 1 find; he was indeed a very 


or cuts * e b . and that 3 
r vn 


tent Magnitude can be but little varied, becauſe of the much | 


Cleon. Tis well obſerved,' Siſter; for there is but little Dif- 


Eupbroſ. Dig not the great Diſtanoe and buy Period: of do- 
turn's Revolution occaſion him . nee of en the 


2th . an Year, 3 


Cleon. They repreſented Hine as a e wrinkled old :” 
Man; with a long Beard, and hoary Head; round F 


crooked Hands. In his Right Hand was —— and i in . 
his Left he held a Serpent ng una ; et e a and | 


it Symbol of Time, which: gives to every Thing a horrid Aſpect; 


#5 


55 
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| -den nr farther rem of $, 
"Chad. . Tee areabundanceof Thingntablecdef hö . 
7 may meet with, and doubtleſs have, in many Books but the 
moſt notable,” aan u ere ahi. _ 
the Golden Age. © 
Eupbraſ. I have read e af has cient, 
” in : ſome Poet, but forges which, —L ſhould le hear it n re- 


"Dion. Virgil n a beautiful Deſcription Wr in his Eph ; 
Book of Eneid; and Ovid in his Firſt Book of Metamoryhuſe. 
Which, ſince it Gave to yous 1 Sol Nuearſo fe 157 ee 
410 Wee 1 * 8 55 


* Th alk bee ns. yet news|, | 
Noa Rule but uncorrupted Reaſon knew; gb Ss 
Ad witha native Bent did Good purſue. \.. K Fc Vt age 


N  .* Unfored by Puniſbment, unqio d by Far. 

5 His Words were fimple, and his Soul finceres : 

fl 4 | Needleſs was written Law, where none au ge 3. 1 „ 

f The Law of Man was written in his Breaſt. — 

N No ſuppliant Crowds before the Fudge appear d;, | 

by M Court erected yet, nor Cauſe was hæard;ñ 

1 But all was ſafe, for Conſcience was their Guard. 10 i 

31 . The Mountain Trees in diſtant Proſpect ay” e 0 

'* Fer yet the Pine deſcended to the Seas ; . 0 pr OW you 

; Her Sails were ſpread new-Qceans to {OVARY dure 

1 And happy Mortals, unconcern d for more.. | 1 

"1 _  Confin'd their Wiſhes to their native Shor... for 

2 Ne Walls were yet, nor Fence, nor Maut, nor Mons, f 

fi : Mer Drum was heard, nor Trumpet's angry Sound, oi; 

1 .. Nor Sword were forg d. But void of Care _ Crim, "( 

'8 The ſoft Creation flept away their Time; SEE; a pt 
3 The teeming Earth, yet guiltleſs of a Pugh, b £96 Tr 

N And unprouol d, did fruitful Stores allow. + FE 21 


Content with Food which Nature freely nd 
0 Wildings and on eee a, 52 
CLCieornels and Bramble-berries gave n 
1 Had fag Acorns e. out a Fal. 
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08 In following Years the bearded Corn ent! ge 3. 150 | dan 
che Fin Earth unaſted, nur was the Earth renttb'd > n K 
led | From Veins of Vallies Milk and Nectar broke, * 8 
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2 On the Us of- the ROW IC Prankrazon 
Means 11 an e ee | a 
: Wer wa now | Fniftied 0 our DR of. the Planetary Sym, 
1 and J am well aſſured, my Euphroſyne, vou underſtand 
5 the general Phænomena thereof very well; but ſomething yet 
temains to be underſtood upon this. Head, and I am willing te 
, hope will give you as much Pleaſure as any Part of our paſt Spe- 
: culations, as; it is of a practical Nature, and what y yu are ta 
(i perform with your own Hande. 
ak © Euphroſ., þ long to know what it is, Cleeicus, a every new 
Idea gives me new Delight.” Any | 
Cleon. What I mean is what I ſometime 480 hinted w 
you, iz. That it is not Enough for you to know the ſpecula- 


TM five Part of Aſtronomy, but alſo that you. learn to find the Pla- 
; ces and relative Aſpects of the Planets, from an EyHE MERITS, 


for every Day She reer - 5 troy e 2. 


„ | Euphrof. And do you think I. am n capable of doing this, Cle- 

. oncus Nats 

"of Clean. Yes, what thoald hinder you, when; you: are put into 

8 a proper Method for it? ; | 

4 Euphroſ. But 1 ſuppoſe 1 muſt firſt learn the Us of that Book, | 
pou call an Ephemeris. © Oe NO" fe N 


Cleon. Vou muſt. Here it i is b at n | 

Euphroſ. It is but ſmall indeed, but it is filled with ſuch a 
Number of Characters, Figures, and Columns, that at firſt 
View I know'not what to make GER RO 


: N | | ; : Cleon. 1 
- 5 


Claw... That Ap ph Cſs are 
you conſider each Article of the Aphemeric eparately y 
adi eaſy enough to underſtand. b 1 0 


A Bot Go ell we why his lie Book eld 


Clan. 8 2 0s h Aer of the Medes 
or Places of the Planets, as they appear to the Eye laced. 

in the Sun, and at the Earth, throughout the Lear. 
Eupbreſ. But why do you ſuppoſe the 1 o view the Pl 


net from the um ſince that is impoſſible ? 4-41 f 
Clean. Becauſe on that Suppoſition you can * a. ; 


Ggn for any Time the true Places of the Planets. in the Ecliptic; 
and this true Place e ſeen from the Sun, is called the Helivcentric Place 
of the Mlahets, for the Name of the Sun in Greet is Helios, but 
if the Planets are view'd from the Earth (call'd in Greek, Ge) 
chen their Places and Motions are called Geocentric. _ 
8 Fupbreſ. I underſtand you, I believe, pretty well; 1 2 
the Right Hand Page, for every Month, a ſmall Table with the 
Title he The Heliucentric Motions ; 3 a8 e on the n for the 
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"Us. Very 1 my E rating: You 4 that Table 
divided in 7 Columns; in the firſt is placed every 5th Day of the 
Month beginning with the firſt, On the Top of each of the - 
ther Columns, the Character of the Planet and of the Sign in 


which it is on the firſt Day of the Month; and the Figures in 


the reſpective Columns ſhew the Place in Dawes and Minutes 
which the Planet is in, as ſeen from the Sun. preciſely at 12 
# Clock at Noon, on the ſeveral Days in the iſt Column; for yon 
muſt Ons the Aftronomers * h their Dq . 
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mpeg mann Ale 
and thus, for Inſtance; on December. the tt, at 12 0 Clock, I 
obſerved the Helrocentric Place of Saturn (h) is in 2g o : 26 of 


Capricorn (); of Jupiter (u) in 4%: aal of fh fa) 3 of 


Mars (4) 24* * 4 37 of Gemini (n) ; of the Earth (9) 973 | 


e 


of Gemini (n); of Venus ( in 29: 6 of Sagittarius (&)3 


and of Mercury () in 189 : 40 of Cancer n 20 N 
other Day there ſpecified. 

Chen. Very right, my 2 brad,” 1 oe. 0 will be no 
Difficulty about the other Table of the ( ri 


Motions, \ wil 


the Place of the Sun and each Planet is given in their proper Co- 
* as viewed from the 8 for 22 Day a. N 5 K. 


. on the fade Pages 1 Pn Is their Vis 7 | 
Chon. We ſhall ſee that hereafter, Siſter 3 the PIR 


and Geocentric Motion will be Tufficient at this Time tb conſider ; 


and becauſe we want to know conſtantly in what Part of the E- 


cliptic the Planets are, their Geacentric: eee, 


Day, as you ſee for the Month December. 


* Tables of the Helivcentpic and Serbe Metin o Pla for De 
enber 175 5, are here added from Parker's . the Reader 
ſhould not have the ſaid Book. | p43 
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E upbroſ. Well, let us not ſpend Time about Things ſo ea- 


ſy ; I fee that for every Day of the Month, the Places of the Sun 


and all the Planets are ſhewnin the Ecliptic, as they Wen from 

the Earth; but pray, what depends on all this? 
Cleon. A very pleaſant Aftronomical Praxis; by which you 

may atany Time be able to entertain yourſelf i in a'moſt rational 


* agreeable Manner, that 1 is to ſay, you may in a Minute or 
two, 
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wo, repreſent to your Self the true Appearance of the planetary | 
Syſtem, juſt as it really is, in the Heavens for any Day you ” 
pleaſe; by r de to N Planet its proper Place i in its | 


Orbit. 


Euphroſ. This will be Ali great Things indeed, Cleonieur; ; 
but how am I to go about it? I long to know 
Chon. For this Purpoſe, my Euphroſyne, I have aps 
for you what I ſhall call a GeocenTrIc PLANETARIUM 
which you here ſee on this large Sheet of Paſtboard, where you 5 
obſerve the Orbits of all the Planets are drawn at their proper Di- 
ſtances from the central Sun, in the ſame Proportion as in the 
Syſtem itſelf; and in the next Place, you ſee the Planets them- 
ſclves all movead/rin their Orbits, on paper Labels, about the 
Center of the Sun. Next, you ſee the Orbit of the Earth di- 
vided into its 12 Signs and Degrees, which we ſhall call the So- 
lor Ediptic 3 in this, the True or Heliocentric Places of the Pla- 
nets are eſtimated. And, in the laſt Place, about the Earth you 5 
ſee a ſmaller Circle of the Signs, moveable about its Center, in 


which the Planets viewed from the Earth, * 5 — and 
which for that Reaſon I ſhall call the Geocentric Eeliptic > * 
N aer 


® have added this Plate, with its Appendix, that ſuch Gentlemen 
and Ladies as have not the O ge of a real Planetarium, may in 
a great Meaſure ſupply the Want of it by this Geocentric Planetarium, 
eſpecially as ſomething of this Kind has been always wanting to Rive 
Youth a Taſte of the Pleaſure of practical Aftrono 

In order then to prepare this Inſtrument for Gee, You. proceed | in 
the following eaſy Method. 

1. Cut the eighth Plate out of the Book, and paſt it on a Sheet 
of Card Paſt- Board. | 

2. Then with a Pair of 3 Compaſſes, make ihe Orbit of 
Mars a compleat Circle on the Paſt- 
of a cxrcular Form, a little beyond the Orbit of Mars, bs 

3. In the Appendix to this Plate, there are engraved the Labels of 
Mercury, Venus, the Earth, and' Mars, which are to be cut out' cloſe to 
the black Lines; theſe, together with the Face of the Sun, are to be 
placed on the Center of 3 on aString, by which they may 
be tied cloſe down, yet freely moveable: about the Center, ſo that the 
Center of the Planet on the Label may be always in the Orbit, Note, 
— Label of the Earth muſt be oppermad, and the Face of the Sun on 

. 

4. Cut out the Geecentric Eeliptic, ſo that it may conſiſt only of the 
Circle of the Signs, and the Diameter between the black Lines; and 


lt the aun * this 15 | e rl on a n In che Come of the 


Then cut out the Whole, 0 


go The young GENTLEMA Nu, | 
Euphroſ. So far T underſtand you; but I fear left what is to 
come ſhould prove a much greater Trial of Skill ——— 
Clean. There is no Grounds of Fear to you, Siſter; if you 
attend to the following Precepts, every Thing will be eaſy,.. 
Eir/t, obſerve in the Ephemeris the Heliocentric Place of each 
Planet, and bring the Label of the Planet to that: Sign and De- 
gree in the Heliacentric Ecliptic, that is, ſo that the Line which 
paſſes through the Center of the Planet may cut that Degree, 
Secondly, Having done this for every Planet, fix: them down 
to their proper Places in their Orbits by a ſmall Pin Song their 
Centers 
_ Thirdly, Bring the Earth to its . MH andfixth 
Label by a Pin paſſed through it into the Boaresot. 
Fourthly, The Geocentric Ecliptic is then to de moved about 
the Earth, and placed in ſuch a Manner, that the Line of ꝙ « 
paſſing through the Earth's Center, may be parallel to or equal- 
ly diftant from the ſame Line of & in the Solar nn, 
which you may eaſily do by the Eye. 
Fifthly, This Geocentric Ecliptic ſo ede is to be fixed 
by a Pin through that Part of it which lies remote froni the 


Sun. 


| Sixthly, Then in the laſt 4 ſtrain aT hread over the Cen- 


ter of the Earth and each reſpective Planet, and that will cut the 


Geocentric Ecliptic in that Point where the Planet will appear to 


an Eye at the Earth. And thus, with a little Practice, you will 


be able immediately to exhibit the Syſtem of Planets, both as it 

is in it's Self, and as it appears to us at any Time. 
Eupbroſ. I make no Doubt but I ſhall underſtand theſe Pre- 

cepts very well, when I join with them the . in which 


you will aint me alittle at firſt. 
- Did 


Earth on the Label, and tied down on it, ſo that it may freely move 


" about the Earth's Center: Then is it fit to be uſed, as in the Dia- 


1 15 above is directed 
To fit this Inſtrument for Jupiter and Sa, it'muſt be tuck on 


to dhe Side of a Room, or on a large round Table; you muſt then — i 


a Thread over the Center of the Sun, and Jupiter s Place in the Ecl: 
tic about the Sun, and at 12+ Inches from the Center, ftick a P 


and it will be the true Place of Jupiter. For Saturn you do che fame, | 


but for him you muſt place the Patch at the Diftance of 23 4 Inches, 
And indeed, in this Manner, Patches may be placed an the Orbit of 
the other Planets, if the Trouble of the Labels be thought too much. 
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Chon, That 1 ſhall de in the next Place; therefore, to be- 
gin, take the Ephemeris and look in the Heliocentric Table for 
the Places of the Planets for the 26th Day of December _ and 
et me hear you ſay what they are for each Plane. 

- Euphroſ. Iwill let me ſee, the, Planet Ae $ is in 
* 0 of Scorpio, (m) and therefore, 1 fuppofe, I muſt take 
this Label of Mercury and bring the Edge of it to that Point of 
the Solar Ecliptic. —Well, e's 1 * it c wich a Fin, and what 
next, Cleoniens ® 

Clin. You muſk now bees to 90 the ame with all the Reſt; ; 
pray, where do you find the Planet Venus ? 

Eupbroſ. I find her Place to be in 8: 36 of Aquarius a 
to which I bring her Ladyfhip,” and pin her faſt down. T' he 
2 muſt look for ts the Earth I fee it—we are that Day in 

: 30" of Cancer #3; thithef I bring the Earth's Label, and 
M it down with a Pin fo far I prefame Fam right, Clinica? 

| Cleon, \ You proceed very well; do the fame by all the Reft, 
and you wilt ereft a much better Scheme of the Heavens than ky, 
Aſtrologer could ever yet pretend to. 5 

Euphroſ. The Place of Mars & I ſee is in 6· 400 of Canter 
1 is in 60: 167 of Libra and Saturn h is in 

121 of Aßaarius 2. To thefe Places T have brought, and 
pk down their Labels And now, what Remains? | 

Cin. Only to rectify the Geocentric E cliptie — 

Eupbreſ. I know what you mean, —it is to place the Wer 
about the Earth in a paraRiet Situatiort" to that about the Sun = 
ſee, there it is done, 

Clen. With great Pleaſure I ſee how rod you do it; hs 
have now nothing more to do, but to lay a Thread from the Cen- 
ter of the Earth over the Centers of the ſeveral Planets; and you 
will then obſerve the Places in which” they ſeverally appear i in the 
Geocentric Eeliptic are the ſame very nearly as ere 'you fee in the 
other Table for the Geocentric Motions. © 
 Euphreſ, Indeed] that will give me great Peart try— 
Thay the Thread from the Earth over Mercury, and find it cuts 
the Geocentrie Ecliptic in the 175 of | Sagittarius —— Now let- 
me ſee the Table, Mercury's Place is there 17 : ꝙ of the ſame 
__ Nur 1 am very: near the Matter; en > 

4 N + | - leon. 
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Cleon. As near as you can deſire or expect to be; fot in In. 
firumental Aſtronomy, we muſt not ſtand for a few: Minutes, 
Well, and where do you find Venus, my Euphroſyne?, :..,..." 
Euphroſ. I will tell you preſently — I lay the Thread tobe 
over Venus, andi it cuts the Geocentric Ecliptic i in 189 f of y 
Capricorn. No- to the Table — Her Place is there 18 56.— 
How ! that is almoſt 19 o ſure I am a little out here——— }_ 
Cleon. Not at all, Siſter; for unleſs the Degrees were very 
| large, it is no Wonder if you miſtake or 2 a Degree now and 
= then, i it is enough, if by Inſtruments we 8 but nigh the Mark. 
| Eupbroſ. Well, next for Mars—the String laid over that 
Planet cuts the Ecliptic i in 10 of 8 in the Table I ſee it is 
| 10®.: : 8. pretty near. I next extend the Scam to Jupi- 
| | ter's Center, and it cuts let me ſee——15* 2 of K 
in the Table, that Planet ſeen from the Earth, ag in 16: 25 
of l am near the Truth here alſo. -In the laſt Place 
let me try for yonder Planet Saturn I lay the Thread over 
| his Center, and it cuts the Ecliptic in 280 f * Ta- 
ble it is 27%: 57 within 3' of the Truth... _ | 
Cleon. By this Praxis, you ſee, my E ire er i—_ meaty 
the Inſtrument and the Table agree; and how eaſy it is in this 
Manner to repreſent the Situations and Aſpects of the Planets for 
any other Time, The Reverſe of this Proceſs is alſo very eaſy, 
viz. to find the Heliocentric or true Places of the feveral Planets 
in their reſpective Orbits, by laying a Thread from the Earth's 
Center to their apparent or Geocentrie Places; for the Thread 
ſo extended will always cut the Orbit of the Planet in the Hl 
where it really is at that Time. | 
Eupbreſ. It is much eaſter than I * it was, ap of: | 
ten be the ſubject of my leiſure Hours Amuſement, —Bur as you 
mentioned the Aſpects of the Planets, I ſhould be glad to know 
what is meant by the Lunar Aspects, and Aſpefs. at the Earth, ; 
ina Table for every Day under the Heliocentric Motions.” '' -- ; 
Cleon. Thoſe Tables of Aſpects are of no great — 
they only ſhew us how the Planets are poſited with Reſpect to the 
Moon in one Table, and with Reſpect to each other, as ſeen 
ffom the Earth, in the other. And they uſe the Symbol à for 
the Trine Afpect, that is, when the Planets are a third Part of. 


the. Egliptic diſtant from one another, vix. 4 _ 3 if they are 
but 


i 


—__ T. 


nic 


and LA DWS PRILOSO FH. g 
hit 3 Signs apart, that Aſpect is called Quartile, denoted by 'n ; if 
but 2 Signs from each other, it is called a Sextile, and is ſhewn 
by this Mark &; if they are in Conjunction, it is ſhewn by 
4; and if in Oppoſition by g. And the Number placed by the 
Symbol, ſhews the Hour after Noon, when that Aſpect happens. 
Euphroſ. I believe I underſtand all that you have faid, Cle»? 
micus; but let me try if Ican makeit out by Experiment. 
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and-Earth, we may proceed to the Uſe of the Siellated Planctari- 


W 
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I obſerve againſt the 26th of December ( to uſe the fame Ex 8 
aa before) in the Column under Jupiter u there is placed g 18, 


which I apprehend denotes the Planet is in Conjunction with thy 
Moon at 18 Hours after Noon—But now, as there are but 12 


Hours frem Noon to Maduigt, pray, what am 1 to e by 


the 38th Hour * Cleomcns f 

Cleon. Why you are to reckon 18 Hou FRO Noon of the 
26th; 12 of which will bring you to Midnight, and the other 6 
will make 6 o'Clock in the Morning of the following Day; ſo 
that the Conjunction RO on the ary" December At * 
the Morning. 

Euphraſ. Poh, that T could not think on fo eaſy a Thing a9 
that—well, what is the next Lunar Aſpect that I ſee againſt the 
fame Day—itis © 7, inthe Column of &, by which I ſee Aar 
will be in its Quartile Aſpe& with the Moon, or 4 Signs from her, 
at 7 o'Clock that Night—Again : I fee in the Column of y, the 
Aſpect & 19, ſhewing Mercury to be in Sextile with the Moon, 
at let me think 19 is _— to 12 and 7—Oh, at 7 Clock 
the next Day. 

Cin. Very right; one Example more of the Ault; at the 
Earth will make you a perfect Miſtreſs of this Part of ue Sci- 
ence of the Stars. 

Euphroſ. That gives me no Trouble; for int the 25th 


Day, I ſee the Characters * N 2, which ſhew that Jupiter 1 


and Mercury & ſeen from the Earth, have a . Aae 15 
or are two Signs diſtant from each other. 

Cleon. Very well; and this you ſee confirmed 6 the 4. 
tric Planetarium, and alſo by the Table of Geocentric Motions, 
for the Place of 24 is there 262 : 18' of Libra ,; and the Place 
of Mercury is 15* : 41' of f Sagittarius, which is near 2 Signs 


or 60 Degrees from the other. And as you are now ready in the 


Uſe of the Ephemeris, and can find the Places and Aſpects of the 
Planets for any given Day, as they are ſeeny both from the Sun 


um, which is ſomewhat different from what you have yet ſeen, 
and this ſhall be che Subject of the next 2 N oY 


DIA. 
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DIALOGUE xIv. 


On the Uſe of the STELLATED PLanzARIVAE 


Eupbroſyne. al | 

INCE I laſt ſaw the Planetarium, I obſerve you bane ſh an 
Addition to it; pray, what means that Hoop about i it, with 

ſo many ſmall Stars ? | 
Clin. That is to anſwer the R I have often minions 
to you, of ſhewing more plainly and directly the Manner in 
which the Planets muſt neceſſarily appear to us to go fertwards 
and backwards, and at Times be Stationary, among the Stars 


in that Part of the Heavens thro' which they paſs ; which Stars 


are thoſe engraved on the Hoop, and this lellated Zone will there- 
fore fitly m the artiſſcial Zoni Ac of the Planets. L 

Eupbroſ. Vou have indeed often promiſed me the Pleaſure of 
thoſe Appearances in this Way, which I preſume will be more 
natural than thoſe in which I have already viewed them. But I 
obſerve, you have only the three Planets next the an in the * 
netarium now. 

Cleon. They will be ſuſfcierit for the aſia) and you wil 
take Notice that the Mire which paſſes from the Earth thro' the 
Planet Mercury to the flarry Zodiac, does repreſent a Ray of 
Light, by which the Planet is ſeen by the Eye; and as the Pla- 
net moves on the Inſtrument it will point out the apparent Place 
of the Planet among the Stars, juſt as a Ray of Light ſhews the 
apparent Place of the real Planet in the Heavens. | 

Euphroſ. I ſee the Congruity of ſuch a Repreſentation ; and 
| farther obſerve, you have placed theſe three Planets at their 
proper or proportional Diſtances from the Center of the Sun. 

Cleon. I have placed them at their true Diſtances that you 
may ſee the Times employed in their direct and retrograde Mo- 
tions, and their flationary Aſpects are the very ſame in the Pla- 
netarium as in the Heavens, or in the Epbemeris, where the ſaid 
Motions are all minuted down very punctually. 

Euphroſ. I ſhall be pleaſed with repeating this gſfronomical 
Fang] in a different Way from that of the-Geocentric Planetarium, 


though 


Mercury. 
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though that delighted me much ; eſpecially as I apprehend this 


will be more natural, and perfect: But as the Aphemeris will be 
neceſſary I will go and fetch it Here it is, 1 how 


Cleon, I will tell you — give me the Book et us 
now propoſe to find when the Planet Mercury next ee to ap- 


are we to proceed with it? 


pear direct in Motion, when /lationary, and when gas; 


and how lang a Time each of theſe Phenomena will take up. 


. Euphreſ. This will be very entertaining; but, pray, will it 
not be required to find the true Places of the Earth and the Pla 


net for this Purpoſe ? 


Cleon. It will, and that you. can e do for anyg given \Time; 
now .the Time when every Planet begins to appear dire& in 
Motion, is marked with the Letter D, and when retrograde, 
with the Letter R' and therefore may be eaſily obſerved at t any 
Time, and ſhewed by the Stellated Planetarium. 

Euphroſ. Well, I long to try the little Skill I have in a Solu- 
tion of this Problem. The Planet Mercury I ſee you propoſe 
for the Subject, but which Ephemeris muſt J uſe for this-Purpoſe, 
this for the old Year 175 5s or muſt we have one for the n 
new Vear 1756 | 

Cleon. It will be beſt to Pa uſe of both, b the pu- 
net Mercury begins to be direct in Motion the 4th Day of Decen- 
zer 1755, as there you ſee in the Table, in the ave ns for 


Euphroſ. I dow I "MN the Letter D ae 8 to FOUR 
it It is then in the 2 3? 44' of Scorpio m, ſeen from the Earth. 
Cleon. Very good, my Euphroſyne. Now let us place the 
Earth upon its proper Stem or Arm, and juſt over the 24th Day 


of December, 1755 and you obſerve a fine long moveable Wire 


in the middle Part of i its Surface. 
Enphroſ. I do. — But what Purpoſe i is chat Wire to an- 


ſwer? 


Cleon. It will paſs through the Body of the Planet Pu 


when placed on its Arm, and its End will conſtantly paſs by and 


among the fixed Stars on the Hoop or Zodiac; and fo it will re- 
preſent the Ray of Light, by which the Planet is ſeen by us, and 
by which its apparent Motions. will be determined and ſhewn 


* the Stars it in the Heavens juſt as they appear to uus. 


Eupbroſ. 
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EZupbhroſ. Well, I long to ſee the Machine in Motion. 


But do you not place the Planet Mercury alſo in that F. of the 


Ecliptic which it Teally: poſſeſſes at that Time? 
Clion. Ves, or:eMer we do Nothing: But in 6 Pi to 4 
that rightly, your will obſerve, that in the Tableiof Heliocentrit 


Motions (Page*86): the Planet's Place for the firſt Day was in 


189 400 of: gs, and on the 6th Day in 160 Sr of Leo N; there- 
fore in fiye Days the Planet moved 28 11“; one fifth Part of 
which is 55 40“, the Motion in one Day; in two Days there- 


bre it moved thro 112 200, which ſubducted from 161 leaves 
5e 31 of Leo &, for its Place on December the 4th, 1755, when 


it began to be dire& in Motion; and of Courſe to that Part'of 
the Ecliptic the Arm erer carries Mercury muſt be ſet; which 
you ſee I have done, Next I paſs the Wire thro” the Bo- 

dy of Aercury. and then I place the Planet on its Stem 
laſtly, I fix a ſmall, white, ſhining” Bead on the End of the 
Wire by the Stars. And thus the Pianeturium is rectified for 
our Purpoſe. ———— 1 now. obſerve the Earth, b. and 


77 RY, 


Venus all i in Motion — 19 . 0 * 4 5 4 5s * MY "= 895 87 


90 Eugphroſ. I do; e Planer Mercury goes ane dane Way 
wh the Earth, from Weſt to Eaſt N white Bead alſo 
moves among the Stars tlie ſaine Wa n 
Cleon. Very well, Siſter:; - and you will ſees the Planet; ad 5 
its repreſentative” Bead both keep moving the ſame Way for a 
conſiderable Ti. ime. — You will obſerve it thro? all the preſent | 


Month December. Let ua now take the new Ephemeris for 


the Year 1756, and you will ſee the Bead keep moving on che ; 
fame Way thro? all January. Now take the Book, and a5 
there will be Time enough, let me ſee you find the e when | 
the Planet begins to be Retrograde. | 
Ruphroſ. -I-ſhall-ſee that ſoon let me book! in Nin i — 

I fee no Letter R there — Next, let me look at March — Oh, 
there I have it, againſt the 2d Day I ſee the Letter R of Retro- 
Hence I obſerve © Planet is W in Motioh | 


from December 4, 1755, to February 2, 1756. * 


Cleon. Admirably good, Siſter; and now attend to the Pla: 
net in the Machine. The Earth and the two Planets ſill 


beep x movin ng forward; but i among the 
ä Stars 


— 


* 
' ̃ ˙ ——— . eee ” 


Stars begins'tb flackenits Motion — do you not bſerve «foul 
Difference between it and the Planet itſelf, my Bauphroyne? ? 


98 We young GENTLEMAN 


Euphroſ. Yes, indeed, I do; and it is very pretty and plea- 
fant to behold it. Let meJbok, what Day the Earth is 
upon The 1xth of February — very well; now let me fee the 
new Year's Ephemeris How much do I find it there move 
from the 11th to the 12th :? — about 2 f Degrees, and that is 
not half fo faſt as its true Motion it now moves ſlower, — 
now very. flow indeed — not one Degree in 4 Day, = it is now 
the 23d of February; It fearcely now moves at all 
there | it is quite at Reſt . the Earth is now upon Afarch the 
Iſt; 


» All this is won 


of this Sort that I-have ſeen before. 
Cleon. It is not ſtrange tht Phothomentncthi Way ſhim 


ſhould pleaſe. you ſo much; becauſe it is ſo naturill as to be the 


very Thing itſelf. You'll ſee by the Ephemerss, that the Planct 
is really not Stationary at all, but only in Appearahce; and that 
as ſoon as the e eee at e 8 move 


backwards. 


Enupbreſ. I do; for ede e e 
the iſt, it moved two Minutes: of a Degree farwards, but from 


the 1ſt to the ad of March, it moved 6 Minutes back again. — 
Whence learn that the Plants are (as you ſay). atianary only 


in Appearance, and that atiſing from the Motion being inſenſi- 
bly flow a few Days only. But behold, it is now going 
backwards ——'Godd Heavens, how faſtt moves! twill 
not be long e er it gets quite hack again. How very ſwiſt 
the Motion, and ſhort the Time of its Retrogradation — 
Why, before the Month is out, it ſtops again it moves no 
longer. The Earth. is now at March the 25th —— The 
Letter D is-there too, in the iphemeris How exact is the 
Agreement between the Book, the Planetariuni, and the Syyfen 
itſelf ? The fame Things appear-in-all, and force them: 


ſelves upon the Underſtanding, at the ſame Time n 
Mind with the moſt ſublime and rational Pleaſu fes. 


Cleon. The retragrade Motion in Mercury is but of ſhort 
Duration indeed, as in the preſent Caſe no more than 23 Days; 
whereas 


Well, and in the Ephemeris, March the 2d ſhews it 
begins to be retrograde by che Mark R. 
derfully natural, inſtructive, and entertaining, d Thing 
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whereas he continues direct in Motion about 90 Days, which is 
© more than three Times as long. And in the ſame Manner we 
Ie might ſhew the direct and retregrade Motions of Venus, or any of 
th is the other Planets; for the ſuperior Planets, Murs, Jupiter and 
ce the WW Saturn, may be placed on this Stellated Planetarium in their true 
"move WW Proportion of Diſtances, and then the Times of their appearing 
that iz direct and retrograde among the Stars on the Inſtrument, will be 
er, he fame to a Day as we obſerve them in the Heavens. But we 
S now WM muſt at preſent deſiſt from a farther Speculation of the Planets, 
nnd leave what remains till you are a little more prepared for aſtro- 

uv the WM mica! Calculations, and the Uſe of Tables for that Purpoſe. | 
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Euphroſyne. 
ou have, dear Cleonicus, obliged me with a long and par- 
ticular Account of the fix primary Planets,. as they are 
called, which conſtitute the moſt conſiderable Part of the Solar 
Syſtem. But what ſucceeds to theſe? When we are arrived to 
the out-moſt Bounds of the Syſtem, where go we then? 

Cleon. Where go we! much farther, my Euphroſyne, . 
we have yet been. 

Eupbroſ. What, to the Stars, I ſuppoſe. | 

Cleon. No, no; now you over ſhoot the Mark; we muſt 
take a much longer Time to travel thither. 

Euphroſ. It can't be the Moon, for we left her far behind, 
hovering about the Earth. But hold I recollet — tis the 
Comets we next ſurvey ; did you not intimate _ Cleonicus ? 
when we laft converſed together. 

Cleon. Yes, I did; the Comets next ps themſelves a as 
Ide Subject of our Speculation. 
bort * Pray, what is a Comet? 0 
** 1 | Clem 


only by Reflection of the dun * like other Planets. 
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Cleon. A Comet is what the common People call a Blexin 


Star, becauſe it appears like a large Star with a long Tail, blaz- 


ing as it were, or ſtreaming from it. It is a very extraordin 


and amazing Sight, and is thus finely deſcribed 4. Baker. 


At his C ommand, affrighting human Kind, 
Comets drag on their blazing Lengths behind: 
Mer, as we think, do they at Random rove, 
But in determin'd Times, thro" long Ellipſes move 3 3 
And tho ſometimes they near approach the Sun, 
Sometimes beyond our Syſtem's Orbit run, 
Throughout their Race they act their Maker's Wi I, 
His Power — his Purpoſes _ 


Thus alſo Virgil: 


The threat' ning Comets, when by Night they riſe, © 
Shoot ſanguine Streams and ſadden all the Skies. 


Euphroſ. Did you ever ſee a Comet, Cleonicus ? 
Cleon. Ves; but they very rarely appear; and tho“ they are 


many in Number, yet their long Periods render their Return but 


ſeldom, and therefore a Comet can't be often ſeen. 
Eupbroſ. How long is it ſince the laſt Comet appeared? # 
Cleon. The laſt we ſaw here in England, was in the Winter 


of the Year 1743, but mention is made by Foreigners of others 


appearing ſo late as 1748. 
Euphroſ. You ſay the Comets are many in Number, pray, 
can you tel] how many ? 


Cleon. No; all thoſe which have been Fu obſerved, and 


fallen under the Notice of Aſtronomers, are about 30; tho tt 


poſſible, if not probable, there are, belonging to this Syſtem, 
many more. 
Euphroſ. But ] want to know what a Comet i is, or what it i 
that makes the Appearance of a Star and its blazing Tail? 
Cleon. They are ſuppoſed to conſiſt of a very ſolid, compact 
and durable Subſtance, capable of the greateſt Degree of Heat 
and Cold without Diſſolution; and of an opake Nature, ſhining 


lazing 
blaz. 
linary 


er, | 


y are 
n but 


thers 


ray, 
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Euphroſ. By that you intimate the Comets to be a Kind of 
N 

Clean. They are moſt certainly ſo; - fo they m move in tated 
Periods of Time about the Sun; of which Periods, ſome are 
longer, ſome ſhorter, as in the other Planets. 

Fupbroſ. Are the Times of the Periods of theſe Cometary 
Planets known by Aſtronomers, like thoſe of the other ? 

Cleon. No, but of ſome few only; as that which appeared in 
1680 hath its Period in 575 Years ; that in 1661, has its Period 
in 129 Lean ; and that of 1682 has its Period the ſhorteſt of all, 
Hz. 755 Years. So that the ſhorteſt Period of the Comets i is 
much longer than the longeſt Period of the Planets. 

Eupbroſ. Well, but if this laſt Comet's Period be but 75 4 
Years, and he appeared i in the Year 1682, it muſt be expected 
that he will again appear in the Year 1758; What fay you, 
Cleanicus ® 

Cleon. Say, *tis true, it will undoubredl then appear, to 
the great Pleaſure and Surprize of all the curious Part of Man- 
kind. 

Euphroſ. T hope, as the Time is ſo near, we «ſhall both live to 
ſee ſo extraordinary a Phenomenon. 

Cleon. I hope fo too; I ſhould ſcarce regret Death ſo much 
on any worldly Account as preventing me of ſo deſirable a Sight. 

Euphreſ. In what Kind of Orbits do the Comets move about 
the Sun ? | 

Cleon. In ſuch as are of an oval or elliptical Form, like that of 
which you ſaw a Part in the Plate of the ſolar Syſtem. | 

Euphroſ. Here is the Plate you mention, I ſee the Or- 
bit and the Comet in it : The Sun is very near to one End of i it, 
I ſee, and the two Sides of the Orbit of the Comet runs out far 
beyond the Planetary Syſtem. | 

Cleon. Yes, and fo it is in Truth; the Sd in one Part 
of their Orbits approach extremely near the Sun; and in an- 
other, are immenſely diſtant from him. In ſhort, they come 
nearer to, and go farther from the Gums. than any of the Planets 
by much. 

Euphroſ. Why then they muſt needs be 3 5 


hotter than Mercury; and at other Times much colder than Sa- 
5 turn; 
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turn; for I preſume, they have no Heat but whit ey renin 
from the Sun. | 

Chon, They have not; and therefore they have the gerte 
Extremities of Heat and Cold by Turns; for when they are in 
that Part of their Orbit neareſt the Sun, they conceive a prodi- 
gious Degree of Heat, which gradually diminiſhes as they receed 
from the Sun, and till becoming eold, that Coldneſs gradually 
increaſes to an Extremity proportional to the Diſtance they go 
from the Sun ? 


Euphreſ. Pray, can * tell Gs neareſt and aut 


Diſtance of Comets from the Sun? 
Cleon. Of ſome few they can pretty ee partigulaciyitg 
Comet in 1680 came fo near the Sun, that it was not a ſixth Part 


of the Sur's Diameter diſtant from his Surface; and therefore, 


its Heat muſt then be r. thouſand Times hotter than red hot Iron. 
And from thence it took its Courſe from the Sun to the Diftance 
of above 11 Thouſand Millions of Miles, which is atleaſt 14 Times 
Farther than the Orbit of Saturn, the Boundary of the Planeta- 
ry Syſtem. —— The L:ght and Heat therefore of that Comet is 

then near to Hundred Times leſs than at Saturn, and above 17 
Thouſand Times leſs than with us; thus the Light and Heat of Saturn 
is much more intenfe, compared with the Dann, 1 ours 
in Compariſon of Saturn's. 8 

Eupbroſ. Oh! Cleonicus, were it not for the Power of "_ 
bers, we could never be able to form Ideas of ſuch extreme De- 
grees of Cold and Heat! for its Heat, I ſuppoſe, if nen 
with ours, is as ſurpriſing. — 

Clan. And much more fo: For being, when neareſt the Sun, 
about one Hundred ſixty ſeven Trmes nearer the Sun than the 
Earth, and fixty five Times nearer than Mercury itſelf: the Light 
and Heat therefore, at that Time at the Comet muſt beat leaſt fot 
Thouſand Times greater than'in Mercury; ; and no leſs than twenty 
eight Thouſand Times greater than in our torrid Zone. What 


chink you of that? 


Euphroſ. Think! what ſhould a Woman * to think 
of ſuch Matters, as I believe I may venture to ſay, ſurpaſſes the 
moſt philoſophical Heads; and which they can give no n Ac- 


count of? Or, am I miſtaken, Chomeons? 


1 


99 e wma 


8 2 2 


A yy ej — 


Þ—_ 


and Lady's PHILOSOP H. 103 
Clean. Very little; for though it be poſſible to produce a ſmall 
ur = Spot of Heat by Means of a burning Giaſs, that ſhall 
have a Degree of Ardour equal to that at the Comet; that this 
Spotcan bear no Proportion to the glowing Globe of 1 the Comet 
in Point of Heat, than it We perhaps, in Magnitude, which 


is infinitely ſmall. 
Euphroſ. Can you teil __ Thing of che Magnitude of a 


Comet, Cleonicus + 


Cleon. I do not remenaber that there is ney contain Meaſures 
tion of the Comet; tho”. there is ſufficient Reaſon to believe 
that they are ſome leſs, ſome equal to, and ſome bigger than 
the Moon; for they are hut —_— andit A * that makes 
them ſo caonſpicuous. 

Eupbroſ. _—_ pray, what is thaty you ok the Tai * the _ 


met? 


Cleon. 1 is a 8 Vantiey af Tana and. — 
flying off from the Body of the Comet, as it ein 
more heated in its Approach to the un. 

Eupbreſ. No Wonder there ſhould. be ſuch any rien 
conſidering, how fo cold A Body is gradually ſo intenſely Beate 
What Particulars do yau obſerve of a Comet's Tail? 

Cleon. The following. (1) They ſeem largeſt. and moſt 
ſplendid immediately after they return from the Sun; becauſe 
being then hatteſt they emit the greateſt Quantity o Wapours. (2) 
The Tail lies always towards thoſe Parts, which the Body of 
the Comet leaves in its Deſcent; Which is agreeable to the Na- 
ture of Smoke and Vapour. (3) They appear broader on their 
upper Part than near the Head. of — as all Vapours, 
the higher they riſe the more they dilate themſelyes. (4) The 
fixed Stars are often ſeen through the Tails of Comets; which 
prove they conſiſt of a very. fine and pellucid Vapour. (5.) 
The Tails of Comets are extramely long; ſome (having: hen 
computed to he nat leis than eighty MAillians of Niles in Length... 

Zuphroſ. Well, Nothing would more delight me, than to 
have but a probable Uſe of thoſe Prodigies pf Nature aſſigned 
Can you fay, Claunicus, to . nee apaojnt- 
ed thoſe.wandrous Bodies. | ol 

Clin No, I can conje chro, 1 
were entirely ignorant of their Nature) eſteemed them a Sort 

of 
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of Meteors kindled in the Air, and portending * © ertnaoni. 
nary Event. As . 1 -g 1 


Priming Blood 11. "daring Star, | 


Or, thus more ferioul 5. Homer.. 


As the red Comet from Saturnius Bog 
T7 fright the Nations with a dire an, 
A fatal Sign to Armies on the Plain, 
Or trembling Sailors on the wat'ry Main) © 
With fweeping Glories glides along in Air, 
And _— the 8 Woe you his A. er 


15 


1 1 * not Pant” regard mY Opinion! 55 the Ae 
Pray, what do 'the Moderns, ad oy wc judicious' "ng 
them, take the Comets to be? 

Cleon. Some, (and not a few) think they are appointed 25 
the Places of Torment for the damned; that is, that each 
Comet is, properly and literally ſpeaking; a Hell; from the 
intolerable and inconceiveable Heat and Cold which is ow 
alternately i in An anne To this 1 the Poet. | 

[$:© Neri 4. 
1 0 5 5 he can * — AI Nr lt * 
10. Secats not unapeiy deem d the Place of Hell. 
Vorto burning in the Suns immediate — 
5 More frigid now than Greenland's s frozm Strom, 
| Of all God's N erte, our Reaſon Nothing leu, 
So ——_ Jorin'd for Termients _ 7 and Waes. * 8 


7 


n 


{ 4 Erbe. O dreadful, Clemicus 1 What, every ( co ne! a Hel 

Surely the Philoſophers begin to preach very terrible Doctrine 
indeed; how will ſuch receive a Pluralitiy of Hells,” who can 
ſcarce think it conſiſtent with the Sanne and — of _ 
to appoint any Hell at all! 1 
Clean. You muſt conſider, Siſter, har what is. bald an 
Head, is Nothing but Conjecture; there are ſome other 
affigned to Comets, which to ſome A cope OT me pro- 
hae. p 
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C 
| Clean. Some ſuppoſe, that they art the Means appointed by 
the Almighty for putting a Period to the Planetary World; either 
by itvolving the Globe of the Planets in their Atimofphere of 
Water, in their Retuttt from the cold Regiotis, and ſo drown 
them by a general Deluge or Flood, as was the Cafe, according 
to ſome, of our Earth in the Time of Nvah. © 
Eupbroſ. Hold: Pray anfwer ie a Queftion, which I can 
ſcarce aſk without trembling; Do the Comets indeed paſs and 
repaſs in their Orbits ſo near the Orbit of the Earth, as to en- 
danger it in the Manner you repreſent by their neat Apptoach? 
If fo, then we are not only liable to be drowned on one Hand, 
but burnt to Death on the other; if the Comet ſhould take us in 
his Return from the Sun. VVV 
Cleon. Indeed, my Euphroſyne, the Cafe feems to be very 
much fo; it has been ſhewn that the Comets of the Year 1618, 
and 1684, came very near the Earth's Orbit; and particularly 
that of 1680, Nov. tt. at one of Clock itt the Afternoon was 
at fo ſmall a Diftance, that had the Earth been about that Part 
of its Orbit, God only knows what the Conſtquetices might have 
been of ſo near an Appulſe of fo terrible a Body ! If a Comet 
ſhould thus encounter the Earth at its Return ftöm the Suri a 
little too nearly, it would undoubtedly conſume the Earth, and all 
its Inhabitants, as ſo many Moths; it might convert the Matter of 
the preſent Earth into a different Kind of Subſtance, and render it 
an Habitation fit for Beings of a quite different Nature from ours. 
Euphroſ. Upon my Word, Cleonicus, you have made me almoſt 
afraid to live upon the Earth. As the beſieged in a Town ex- 
pect and fear the dire Approach, and Fall of Bombs, ſo the In- 
habitants of the Earth may fear the ſudden, dreadful Shock of 
Comets, and expect one Day or other to have the Globe daſhed 
to Pieces about their Ears, and themſelves abſorbed in an Abyſs 
of Water or Fire! _ 

Clean. Be not diſmayed, Euphroſyn2 ; theſe are great, but 
rare Events; for, though they are poſſible in Nature, yet ſome 
hͤings make it a very great Chance if they happen at all with 
LE 7<gard to any definite Time. For the Plains of all the Comets Or- 
bits are raiſed above thoſe of the Planets; fo that there is but one 


particular Place in the Orbit of a Comet where its Tail can paſs 
F 2 | | over 
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over the Orbits of the Planets ; and it is ſo many Chances1 to one, 
that a Planet happens to be in that Part of its Orbit at that par. 
ticular Time, that we have no Reaſon to fear any ſuch Cataſtro. 
phe: And they, who have talked about ſuch terrible Thin 9 
may be rather ſaid to have dreamed, than demonſtrated 1 — ſuch 
future Events. 

Eupbroſ. But pray, 8 can n you affien anyn more i inno- 
cent and leſs terrifying Uſes of Comets, than thoſe you have 
mentioned? 

Cileon. Yes; ſome Philoſophers, thoſe of the firſt Rank 
il imagine, that, by the Rarefaction and ſpreading of the Vaan 
| of the Tails of Comets, they ſupply the Planets with Moiſture, 

” which they ſuppoſe continually decreaſes by Vegetation, Putre- 
1 faction, &c. They alſo farther ſuppoſe, that Comets, in thei 
x 


if ſeveral Revolutions, approach nearer and nearer to the Sun, till 
* at laſt they fall into, and ſupply the Sun with freſh Fuel, Fire, 


fl And Heat. But how Comets ſhould do this, without they con- 
| ſiſt of a very combuſtible Matter, of a much larger Bulk, and 


=. made much quicker Returns, is not very eaſy to conceive. - And 
1 thus I have told you, as much as is generally known of the Co- 
* mets; and ſhall at preſent conclude with Mr. Baler 8 Deſeripic 
it | of a Comet in the following Lines. | 

1 : 

+ : 1 be C ommint, affrighting human Kind, 

i U 1 Cours drag on their blazing Lengths behind : 
11 MWMor, as we think, do they at Random robe, 

1 ꝓ—M— . 3 But, in determin'd Times through long Ellipſes move. 

1 4 55 And though ſometimes they near approach the Sun, 
| 10 i : at? 51 Someti me mes beyond qur Siem s Orbit run; | 
| hy 15 "29 e their Race they act their Malers Wi I, 

4 1 Ef N His Teo _ his . fil fl. | 


* Univerſe, Page 10. 
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1 - "ON, * 42 . 115 ID, eg 7 33. 
On the Th * the; CompranIon.” 
Ms IT £ 3 8 ä 3 . 3 3 
| Buphya : | 


NE you | gave me che Leck ou have 
filled 0 with ſuch Odd kind of Ideas, chat 1 ſcarcely : 
know whether I hope or fear molt. to ſee Comet; but dear 
Cleonicus, ſince that is ſhortly to be the Caſe, and a Comet We 
muſt behold, if your ¶ronomica Prediction is to be regard 
I think I may as well take bis and relate to attend the 
important Event undauntedy t. 

- Cleon. Fortitude, my Euphroſyne, i is an la ide "on 
here I muſt admoniſh you to ſpeak with more Revetence of 
ctronomical Predictions, or elſe you may chance, one Day. or 
other, to be accoſted in the Pontißcal Style, and be told, That 
Afronomers only have Infallability on their Side; that their Pro- 
phefies are ſacred and certain Truths ; that they,muſt be believed, or 
that an implicit Faith in all they ſay it your highe/l Duty, and aber 
Intely neceſſary to your future Reputation; that 
Lapbreſ. Hold, Cleenicus, too much of this kind of Dos. 
ation does not ſound: wellafter'a liberal E ducation; you are 

bow talking to a Woman, and they are frail Se God 
git. knows ; if we ſhould be guilty; now and then of alittle affrono- 
* Infidelity, we hope it may be looked upon as a venal * 

aud for which we may be entituled to an Indulgencte. | 

Clzon. You are quite on the right Side of the Queſtion, ; 
iſter ; the Ladies are ſure. to be forgiven, with or withgut 
Lnfeſſion, — Now: we are on this Subject, what will you 
think of a Propheſy or Prediction of a Heathen, the 1 
Seca, in the following Wenns? 

“] cannot aſſent to our Philoſophers, nor think 18. G 
* are Fires ſuddenly kindled, which appear a-while, and are 
then extinguiſhed ; but I reckon them among the eternal 
Works of Nature And why ſhould we wonder that 
Comets (ſuch a rare Spectacle in the World) ſhould not yet 
* be reſtricted by certain Laws; nor have the Times. of their 
ec appear- 
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« appearing or diſappearing known, as they take their Courſes 1 
ec through ſuch prodigious Intervals of Space. The Time | 
« will come when a Day ſhall bring to light, and the Diligence c 
ce of a future Age diſcover, thoſe Things which now lie hid. 


cr The Time will come in which Poſterity will wonder that * 
A Per- 


cc we were ignorant of Things ſo very plain. 5 
<« fon ſhall one Day ariſe, who fhall demonſtrate into what p: 
ac Regions the Comets wander, why they move ſo ſeperately - - 
« from the reſt of the Planets, and how large, and . kind Ke 
« of Bodies they are.” © 

I fay, dear Siſter, what can you think of all this, 8 if you * $4 
could read Sir Iſaac's Principia, and there ſee every Particular 7 


of this whole Prediction fulfilled to a Tittle, and no other Mah 
beſides Sir Iſaac did ſo much as even to attempt the arduous Bu 
aſk. 
2 * Think, why what nd one think leſs thai that ng 
he propheſied of that very great Man. But though I am not W 
able to underſtand the Writings of that Philoſopher, yet, if I ** 
remember right, you once told me, that you could make the wit 
Manner of the Comet's Motion intelligible by a 0 Inſtru- of! 


ment, as well as thoſe of the Planets. 0 
Cleon. I did fo; the Inſtrument I mean is called ae able 
TARIUM, and which I ſhall now ſpend one Quarter of an e.. 
Hour in explaining it to you. Here is the Machine. — prog 


Euphroſ. And a beautiful one it is; I can almoſt tell the Uſe ins 
of it by its very Appearance ; the Braſs-ball C, is the Comet, I 7 65 
dare ſay; and the long oval Groove, the Orbit in which it is to De 
move about the Sun, which I obſerve is nn at one End the C 
of it. Diſta 
Cleon. Very right, my Euphroſyne, this Inſtrument hows the retarc 
Motion of the Comet of the Year 1682, whoſe Period is 75; Caubl 
Year Ss | the { 
Euphreſ. Then that Period, or thoſe Years, I ſuppoſe, arc will { 

© repreſented by the Circle FG, and the Hand H, pointing out mb 
the particular Year of the Period, for any Pofition of the Comet | 2 
in its Orbit: am I right Cleonicus ? be a p 

Cleon. So very good is your Apprehenſion, that it almoſ that 

makes a Deſcription of the Inſtrument unneceſſary. at the 


| Bupbro 


7 
* 
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Eupbreſ. Not ſo, indeed; for I can fearce tell what Uſe that 
long Wire is of that goes through the Body of the Comet, or of 
the little Ball E at the End of it ; or the Meaning of the large 
Circle of Stars, though I partly gueſs at them too.— | 
Cleon. Theſe Things will all be eaſy to E upbroſne when the 
Machine is in Motion.——Obſerve, when I turn the Winch, 
the brazen Comet moves, and with a very uneaqual Pace in its 
elliptic Orbit, about the focal Sun at S. That when it is 
neareſt the Sun (in what is called the Peribelion at B) it moves 
very quick, ——and, on the contrary, at its greateſt Diſtance 
(or Aphelion at A) it moves extremely flow ;—and conſequently, 
that in its Return to the Sun, its Motion is always accelerated, 
and conſtantly retarded, as it recedes from the ſolar Focus. 

Eupbroſ. All this I obſerve and underſtand with Pleaſure.— 
But now for the Reaſon of it, Cleonicus, if J muſt be a Philoſo- 
pher, let me be a rational one or none at all. Why moves 
the Comet with ſuch an unequal and variable Motion? 
When it is got ſo far off, what brings it round again, or why 
does it not keep on increaſing its Diſtance from the Sun, and 
with a decreaſing Motion arrive at laſt ſomewhere at a State 
of Reſt ; | 

Clean. Why, truly, my Euphroſyne, theſe are very reaſon- 
able Queries, but they are more eaſily aſked, than their Solu- 
tions are to be underſtood, till you have made a little further 
Progreſs in the Elements of Aſtronomy. I can only ſay at pre- 
ſent, that one Reaſon of the Comet's Motion, is the Power 
of Gravity, by which it tends towards the Sun in every Place; 
and becauſe this Power is greateſt when the Diſtance is leaſt, 
the Comet will there of Courſe move quickeſt ; and at greater 
Diſtances, where the Force of Gravity is leſs, the Motion will be 
retarded and become flower in Proportion. But there are other 
Cauſes co-operating to produce this fort of Motion, and when 
they are explained by Experiments hereafter to be made, you 
will ſee the Reaſon why the Comets muſt neceſſarily returns 
and move in elliptic Orbits. 

Euphreſ. J am content to ſtay till then, though I fear it will 
be a pretty while firſt. But, Cleonicus, is not the Uſe of 
that Wire to keep the Comet in the Groove, and to oblige it, 
at the fame Time, to move about the Sun ? 


bins Gu —— %T. 


Cleon. 
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- Clem. It is juſt the Thing you mention; and farther, 
you obſerve the Part of the Wire beyond the Comet, grows 
gradually longer as the Comet approaches the Sun, and ſhorter 
as it returns from the Sun ; and that therefore, it does, in ſome 
Meaſure, not unaptly reſemble the Comets Tail? 

Enphroſ. Indeed it will ſerve for that Purpoſe very well, and 
naturally enough repreſents the Riſing and Encreaſe of that 
wonderous Exhalation, as the Comet approaches to the Sun, 
and its gradual Diminution as it retreats from the ſame. 
But does not that little Ball at the End of the Wire, anſwer 
ſomewhat like the ſame Purpoſe as the Bead in the ſtellated Pla- 
netarium for the apparent Motion of Venus ? © 

Cleon. In part it does, but not altogether. Here you 
are to ſuppoſe an Eye placed in the Sun and viewing the revoly- 
ing Comet in its Orbit; the apparent Motion of the Comet in 
this Caſe, would be ſhewn by the ſmall Ball among the Stars in 
the Sky, as that Ball appears, to ſuch an Eye, to move by the 
Stars on the Circle IK. And the Inequality of the apparent 
Motion of the Comet among the Stars, is much greater than 
that of its true or real Motion in its Orbit. 

Eupbroſ. Can you make this Matter e l to ſuch a 
Novice as I am, think you, Cleonicus? 

Cleon. I make no Doubt of it; for firſt, you obſerve that the 
true Velocity of the Comet is lower in its Aphelion at A, than 
in the Perihelion at B, and it is juſt ſo much ſlower as the Diſ- 
tance is greater, viz. As SA is greater than SB. But, ſecondly, 

when the Comet is at B, in its neareſt Diſtance, it is flower than 
the ſmall Ball upon the ſtarry Circle at L, in Proportion as the 
Diſtance of the Comet SB, is leſs than the Diſtance of the Ball 
SL. Therefore, upon the Whole, by the Velocity of the Comet 
at its greateſt Diſtance at A ſeen from the Sun, or upon this In- 
ſtrument, is as much leſs than the apparent Velocity of the fame 
Comet among the Stars at L, when the Comet is neareſt of all 
to the Sun at B, in Proportion as the Square of the roam Dif- 
tance SA, is to the Square of the leaſt SB. 

Euphroſ. If I do not nicely underſtand your Proportion of 
Squares, and ſuch Things, you muſt excuſe me, at preſent. 
I can plainly enough ſee the. Difference of the Motion 


in thoſe two Places is * great, and an extremely 
pleaſing 
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pleaſing Phenomenon it is——But fay, Cleonicts, how will the | 


— BP 


Comet appear to move to an Eye an 5s Euch. to us for In- 


tance, when the next comes round? 

Cleon. The Comet always appears to us to move in a great 
Circle through | the Heavens; z £0 go forwards, and backwards | 
at Times; to riſe before, "and ſet after the Sun; ; and ſuch other | 
Phenomena as we obſerved. of the . Planets, which, were it 
neceſſary, We "might explain | in the ſame Manner as was then 
done; but of thele Things I that give you a more particular | 
Account when the next Comet appears, and illuſtrat te each Phæ- 
nomenon by Experiments on the Comet itſelf, 8 

Eupbroſ. Truly, vo almoſt make me with FA FO Comet" s 
Return; the Thing which before filled me with Apprehenſion 
and Horror, 55 a E Hot ee but 
even deſirablſeee. IN 

Cleon. It is always one good Ef MA hu to 
deliver the Mind from the nu of a and thoſe baſe 
Sentiments and flaviſh Fears that continually ſubject it to unne- 
ceſſary Pain and Anxiety. In ſhort, it gives the ingenious and 
liberal Mind a Pleaſure in viewing thoſe — of Wons 
der-working Nature, which vulgar and ſuperſtitious Souls con- 
ſtrue into direful Omens and Prodigies of Fate ; and' ſcare 


themſelves, and their unthjnking Neighbours,* with Notions of 
divine Wrath and Jydgnent ch eker than there is Occa- 


Eupbro You ſpeak Truth und oudtedly; yet our Frame will 
be ſomewhat ſhaken at fuck amazing and unufual Appearances. 
I think vo faid the next Comet will appear i in the Winter 
of the Tear 1 573 I ſuppoſe that is he wn by: the Motion of the 
Hand H, of Circle GH, divided into 75 f equal Parts, over 
which it mioyes,. 1 ſee,” in-one Revolution of the Comet. 

Cleon. That is ! ie very Caſe; for you obſerve when "0 
Comet is neareſt che Sün at B, the Index Hof the Circle of 
Vears, points to the Beginning of that Circle, or 'O; after 
which, as the Comet revolves, the Index points to 10, 20, 30, 
&c. ſhewing the reſpective Places of the Comet for every ten 
Years of the Period. And fince in 1682, this Comet was in' 
its Perihelion at B, it will be at its Aphelion at A, in half the 


17205 


Time of the FRY Viz. 37 4 TG which was in the Year 
1 
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1720; therefore if to this we add the other Half, it will bring 
it again to its Perihelion B, which will be 1757 &, or rather in 


the Spring of the Year 1758; but for the particular Time to 


a Week or a Month, we cannot anſwer ; it is ſufficient that at 
preſent we can predict a Comet will nearly about that Time 
return. 


Euphroſ. Well, Cleonicus, I cannot ſay but your Cometarium 


gives me an agreeable Foretaſte of the exquiſite Pleaſure that 
ſuch a Phænomenon will afford me when i it happens in Reality. 
— But my Curioſity is not yet quite ſatisfied ; methinks I ſhould 
be glad to ſee the Inſide of this Inſtrument, could you oblige 
me in this Reſpect without too much Trouble? 

Cleon. Nothing! is more eaſy— I only take off the Wire 3 
Index; it is then but a common Box — I unlock and lift up the 
Lid, and you ſee the Simplicity of the Mechaniſm at once. 

Euphroſ. There is but a ſmall Matter of it, indeed, — only 
two circular and two oval Wheels, as I may call them; I ſhould 
have thought there muſt have been more Work neceſlary to 
have produced ſuch an inequable, yet regular and 6 
| Motion, as that of a Comet. 

Cleon, * On the long Piece of Wood AB, are placed two 
car Wheels, EF and IH, the firſt of theſeis turned by the 
Worm or endleſs Screw G, by the Handle K ; The Axle CD 
of this Wheel goes through the Lid, and carries the Hand H 
over the Circle of. the Comet's Period. (See, Plate X. ) The 
ſecond Wheel IH above, and the elliptic Wheel LM, below the 
Bar AB, are both fixed on the ſame Axle, and therefore muſt 
both move together, The other elliptic Wheel NO, is conected 
with the former by a Cat-gut Line in a Groove made in the 
| Perimeter of each oval Wheel. And the Axle P, fixed in the 
Focus of this Wheel , does alſo go up through the Lid or Cover, 
and carries the Wire and Comet -upon it, as you ſaw on the 
Top of the Inſtrument, Now it is to be obſerved, that the 
Edge of the ſecond Wheel NO, is conſtantly applied to that of 


the firſt Oval LM, and is moved by it always at unequal Diſ- 


tances from the Center, or rather Focus Q, and therefore the 
Motion muſt needs be very unequable, while ohne of the circular 
5 Wbeck 

® See p late XI. 


dious to you, who . it ſo well. 
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Wheels is conſtantly the ſame. Whence by this Contrivance, 


an equal Motion, you ſee, produces a very unequal one 3 which 


—_ — tat c 


is a Sort of mechanic Paradox. 


Eupbroſ. Truly it is, Cleonicus, and I could never have thought 


which Way it was to be done; and I cannot but admire the | 


ſingular Structure, and curious Mechaniſm of the Parts 
To ſee an uniform Motion in the circular Wheels — A different 
Motion in every different Part of the firſt oval Wheel, and yet 


in the ſame Part the Motion is uniformly and always the ſame 


— And laſtly, to ſee ſo very unequal a Motion in every Part 
of the ſecond Oval; I ſay, to obſerve ſo many variable and 
diſſimilar Effects in ſo ſmall and ſimple an Inſtrument; and at 
the ſame Time explanatory of the moſt unuſual and extraor- 
dinary Phznomena of the Syſtem, is what inſtructs and enter- 
tains me beyond any Thing I could have imagined. — But I 
fear I have kept yourtoo long upon a Subject, which, howe- 
ver new and engaging to me, may in ſome Degree prove te- 
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of th MOON. 
Exphrofjne 


7932 D UR laſt Converſation, Cleonicus, concluded our 
EN 0 5 Speculations of the larger Cceleſtial Bodies of the 
5 x (a 10 e Syſtem, viz. the Primary Planets and Comets; the 
HM @ Order of our Method, I preſume, m__y us now 
to thoſe of the Secondary Claſs. 5 

Cleonicus. Yes, as we have conſidered the Sun the Center of 
the Great Syſtem, about which the Chorws ö the largeſt Pla- 
| nets move; fo now we Hall proceed to conſider the Bodies of 
fome of thoſe Planets as the Center of a leſſer Syſtem of Se- 
condaries : And of theſe we have but three, vix. the Earth, 
Jupiter, and Saturn. 
Enapbroſ. To the Earth You afficn one Moon ; to Jupiter, 
four; and to Saturn, five, if 1 remember right. 
Clteon. Fis very right: Of thefe we will diſcourſe in Or- 
der, beginning with the Moon pertaining to the Earth; which 
as it is the neareſt of all the heavenly Bodies to us, ſo it ap- 
pears the moſt perfect, either by the Eye or Glaſs; and ex- 
ceeds even the Sun itſelf in its apparent Magnitude. No Won- 
der, therefore, Moſes ſhould call it a great Light. 

Euphroſ. I remember Milton's Deſcription of the Creation 
of the Moon, which is very beautiful. * deſeribed that 


of the Sun, he ſays 
2 J's ets 


and Lavys PRII 22 0 RY. 15 


But 0 in Evel Fr; Was 4 | 1 
His Mirror with full borrowing her Light | 


From him, for other Light he needed none” 
In that Apect, and fill that Diſtance „ 


Fill Night : Then in the Exft ber Turn e. ſhines ü 


KNevolvd on Hrn, great Aale; and her Reign 


With thouſand leſſer Lights dividual holds. An 


With thouſand thouſand Stars that then appear 
Spangling the Hemiſphere, — | 


Clan. To your Deſeription from 17 n 1 trait add 1 * 
Mr. Cowley, which has a peculiar Beauty and Sweetneſs. 3 


He ſmnt'a the Fough-caft Moons imperfect Mald, 
And comb'd ber beumy Locks with ſacred Gold; © 


Be thou, ſaid he, Queen of the mournful Night, wi 33 


Aud as he ſpoke, Ie roſe o'er-clad with Light , 
With thouſand Stars attending on her wang "5 ET 


** 
4 


With ber thay riſe, with her they fer again. =; ag 


: +4 DI 


Eupbroſ. This is a feet Deſcription indeed; but let us 


have a little Philoſophy with the Poetry. I have a Fit Prat Nr 
Queſtions to afk about the Moon; and pray, in the 
what Diſtance may ſhe be from the Earth? 

Cleon. The true Diſtance of the Moon from the Earth is 


always variable; being ſometimes greater, ſometimes leſs; But 


when neareſt, the is diſtant from us about Yes Pundred and 
twenty thouſand Miles. 


nitude, 


Clan. The Moon is in Diameter 10 thouſand one Intdbes 
and ſeventy-froe Miles. Wherefore the Moon i is about 50 Times 
leſs than the Earth. | 

Euphroſ. But as 1 remember, ſhe is near as big a as the Pla- 
net Mercury. 


Clin. Ves, flie is fo; but Mercury being zbove en- 1s Pundhil 


ard forty Times farther from us, is the Reaſon why he appears 


F 


Euphroſ, Well, the next Queſtion of Courſe is of ber Mag- 
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ſo > finall, and ſhe ſo large, in Compariſon of each other; 


Euphroſ. What i is the deins of her Revolution about 


the Earth ? 
Cleon. She moves: from IW: ft to 2, in Soak 27 Days, ſe- 


ven Hours, and 43 Minutes. 

Euphroſ. I think there is no 3 apparent Motion of the 
Moon but. that each Day from Eaſt to Weſt, which, I pre- 
fume, you * to the n Move of the Earth, home its 
Axis. 

Cleon. You are right in what you ſay laſt; . even the 
Moon's periodical Motion about the Earth, is apparent enough, 
if well obſerved: For, ſuppoſe the Moon were this Night juſt 
by any fixed Star, if you obſerve her Te- morrow Night at the 
fame Time, you will ſee her at a conſiderable Diſtance from 
that Star towards the Eaſt; and the ſecond Night twice as far 
Eaſtward; and ſo on, till ſhe has performed a Revolution, and 
comes in Conjunction with the Star again; ep each 
Day a very ſenſible Diſtance Eaſtward. 

Euphroſ. This is an Obſervation I ſhall be very well pleaſed 
with, and will prove it the firſt Opportunity. But, pray, Cl. 
enicus, has the Moon any other Motion but that about the 
Earth now mentioned? 

__Cleon. Ves, ſhe moves about her own . too. 

Eupbroſ. In what Time? | 

Cleon. Juſt in the ſame Time as 5 moves 1 the Earth. 

Euphreſ. Indeed! Why the Moon has ſomething very ſur- 
prizing and peculiar in her Motion. | 

Cleon. She has ſo; her Days and Months are of an a 
Length; which can be ſaid of no other Body in the Heavens that 
we know of. 

Euphbraſ. But how bs you N this, by any, Method chat 
can underſtand? 

Cleon, Yes, very eaſily; for di the Moon as a Globe 
revolving round the Earth as a Center, having its Superficies 
all over variegated with light and dark Parts, it will from: thence 
be eaſy to conceive, that if different Parts of the Superficies 
be at any Time turned towards the Earth, it will by that 
Means be very diſcernable to a Spectator at the Earth. 


* 


— 
\ 


E aphroſ. Undoubted it would, from the different Appearance 


of thoſe Parts or Spot. 
Cleon. But you know this would neceſſarily be the Caſe, 


were the Moon to be view'd in different Parts of her Orb, | 


ſuppoſing ſhe had no other Motion. / 
Euphroſ. I conceive it would, for all the Part, or Hemiſphere, 


turned towards us in one Part would be quite hid from us in 
the oppoſite Part; and all the Parts viſible i in the firſt Caſe 


muſt be now inviſible. 


| Cleon. Very good, my Euphroſyne: But ſince you obſerve 
that in what ſoever Part of the Orbit the Moon is in, the ſame 


Face, or the ſame Appearance of Spots is always obſerved, 
without any ſenſible Variation, ſhe muſt of Neceſſity have ſach 


a Motion about her own Axis as turns every Moment ſo much 


of her Superficies from our View, as is turned to us by her 
periodical Motion ; that is, ſhe muſt move in the ſame Time 
about her. Axis as ſte does about the Earth. 7 . 

Euphroſ. Your Reaſoning i is certainly very Juſt and amounts 
to a Demonſtration. - But why muſt it be ſo? Why, Cleoni:. 
aus, was it not permitted us to ſee the other Half of the RE $ 


Surface? 


Cleon. The Almighty only knows! Any other diurnal Mo- 


tion but what it has would have gratified our Curioſity with 
that pleaſing Proſpect, from which we are now eternally 'ex- 
cluded. But as it may not only be ſatisfactory, but alſo in- 
ſtructive to ſee this Matter repreſented in the Planetarium, from 


the ſame Cauſe as produced in the Heavens, viz. the Power 


of Attraction — Therefore, you obſerve, - on the central Part 
I place the Earth, and at a Diſtance, on a proper Stem I ſuſ- 
pend an Ivory Ball by a String, fo that it is free to move any 


Way.—But now the Machine is in Motion. You obſerve the 


Ball which repreſents the Moon keep moving about the cen- 


tral Earth, but ever with the ſame Part towards it, while the 
Earth itſelf is conſtantly turning all Parts of- its Surface to- 


wards the Moon. ks 
Euphroſ. I can't but obſerve it with me Curioſity and 


Wonder. But you know my inquifitive Temper, and you | 


muſt ſhew me the Reaſon ow the Thing before I ſhall be fa- 
ſisfied. 
Cleon. 
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Cleon. 1 am never better pleaſed than ta find ſuch a Diſpo. 
Aition in Pupils. Vou are ſoon convinced of the ans of 
"Mis Phænomenon—1 take the Earth off from a ſmall Stem of 

Steel, which is an artificial Magnet, and there is a Piece of a 

natural Magnet within the Ball or Moon, and the Power of 
Magnetiſm bere cauſes the Moon always to ſhew or turn the 
fame Part towards the central magnetic Earth juſt as it is ef- 
fected by the Power of Gravity in the Heavens. — Hence not 
only one Half of the Moon is conſtantly bid from us, but our 
Earth is alſo at the ſame Time unſeen by thoſe who iphabit that 
inviſible Lunar Hemuſphere, for you will eaſily underſtand that 
#hoſe we cannot ſee can newer ſee us. 
Eupbreſ. That is a very plain Caſe — and one Thing more 
I obſerve, Cleonicus, and that is, the Side of the Moon next 
to the Earth is never dark; for it is always illumined by the 
Sun's direct Beams on one Part, or by thoſe Rays reflected 
from the Earth on the other. 

_ Clean. What you fay is very true; the Earth 3 is (as I may 
muy ſay) a noble Moon to thoſe Lunarians who are bleſſed 
with a Sight of it. — — Our full orbed Earth is a Moon more 
than ſixteen Times as large to them as their puny Moon is to 
us. They alſo ſee the pleaſing Appearance of Land and Wa- 
ter, fiery Meteors, Clouds, nay our Towns and Cities are 
| ſeen by them, (if they did but know it) in each Revolution 
on the Earth. 

Euphroſ. wel, I almoſt envy them the Pleaſure. —But let 
vs make the moſt of that Part of the Moon we are permitted 
10 ſee, which if you pleaſe to ſhew me thro? a Teleſcope as you 

promiſed, I am perſwaded it will afford me an agreeable and 
Selicheful Speftacle. 

Clan. That, my Euphroſine, TII readily &; ; and through 
Gach 2 A. as will juſt take in at one View her full en- 
lightened Orb, which now you ſee riſing with ſuch Majeſty, 
and advancing up her arched Path with ſolemn Pace in Yonder 


eaſtern Sky. 
; Eupbrof. J ſee her; the is juſt riſen, TART bright, and full 


faced ; 5 pray, fix the Tube at this Window, and we may view 
ber without ſtirring vow. our Place, . 
1 Clean. 
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. Cleans. I vin. Tia fixed, and e View ber various 
Fack 
Euphroſi T am impatient to n Heavens! what do 1 
ſee! a large Map of ſome diſtant World; or rather, an huge ter- 
reſtrial Globe] for a Globe it ſeems to be very plainly, and not 
a flat Surface as it appears to the Eye. What are thoſe ſpacious 
ſhining Tracts, thoſe large and obſcure Regions ? Thoſe very 
bright Spots that ſeem like Stars, ſhining out of the darker 
Parts, — particularly that remarkable large, round Spot, towards 
the lower Part of the Orb, which ſhines with a ſteady Luſtre | 
above the Reſt, encircled with a duſky Ring, from which pro- 
ceed, as it were, Streams or Streaks of Light. I never be- 
fore ſaw- ſo curious a. Picture in the hegvenly Bodies, or Land- 
ſcape, or what ſhall I call it I could feaſt my greedy Eyes till 
Morning with the delightful Proſpect! — Say, Cleonicrs, does 
it not look like an inhabited World? Tell me the Opinion ot 
the Philoſophers on this curious Subject. 
| Cleon, I will —— They judge the Moon to be a | Globe like 
our Earth, inhabited with various Species of Animals, in vari- 
ous Degrees of Perfection. The bright Parts, they ſay, muſt 
be various Regions of Land, ſhining by the reflected Light of 
the Sun; the dark Parts, Oceans, Seas, and Rivers, which, as 
they abſorb the Light, muſt needs appear dark. Thoſe bright 
Spots amid the darker Parts are Iſlands in the Seas, and Moun- 
tain Tops, gilded. with folar Beams. The large round Spot 
you admired, is a prodigious Mountain, elevating its towering 


Head from a deep and darkſome Vale ſurrounding it ;. the bright 


Streaks are Ridges, and Chains of Mountains, which extend 
themſelves therefrom towards different Parts, and to vaſt Di- 
tances. 

Euphreſ. Surprizing all! Land and tow Mountains and 
Vales, in the Moon! Wonderous Similitude to our Earth! 
What would the Poets have ſaid? How beautifully would they 
have deſcribed this pleaſing Theme, who were ſo laviſh in the 
Praiſes of Parnaſſus and Helicon, and Tempe's pleaſant Vale? . 
 Clzon, They would have been proud of ſuch a Subject no 
Doubt. The Phaſes, and Spots of the Moon, have been 
thought a Theme not- unworthy the Nan, as appears in the 


** 
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Strains of ſome of ou? modern Poets. Of whom, thus te 


Brown. 

| | „ ne 
Regard the Spots which mark the * Face, $ tl 
Her Figure changing i in her monthly Race. | 5Z - 
A Creſcent now, but feebler Light ſbe yields; _ | As 
Now half her Diſk her bounteous Brother gilds. . 
Now rifing in the Eaſt, full-orb'd ſhe glows, 3 af 

And ver the Night her filver Mantle throws. evict 
The Roughneſs on her broken Edge reveals; | . p 
Her Surface maſt d with Vales, and pointed Hills. th 
Her brighter Parts, the Sage mountaineous deems ; la 
Her darker, Oceans, Seas, and 20 Sms. : 
Bupbroſ. Well, I give you my Word, C leonicus, if you fa of 
much more, I ſhall ſcarce forbear wiſhing myſelf there, to view * 
the vaſt Countries; to fee what Sort of People inhabit them; W 
to obſerve their various Animals, their Trees, and Plants, fre 
their Artz and Sciences, their Seaſons and Weather; for all ch 


thoſe Things, I preſume, you allow are there as well as here. 

Clean. Moſt Philoſophers do allow it, but ſome deny the 
dark Parts to be Seas, and ſay they are either Vales and deep 8 
Caverns, or elſe Land, of ſuch a Mould as will not reflect ” 
Light enough to make it look bright like the Reſt. | They alſo 
deny there is any Atmoſphere, or Body of Air about the An, 
and therefore no Vapours or Rain, &c. 

Euphroſ. Indeed, Cleonicus: Pray, if hows be no 1 FE H. 


x do the Inhabitants and —_— live? and if no Rain, how de bs 
* Trees and Plants grow? ref 
i Cleon. I can't tell what Anfwer they 3 make to fach the 
1 en eg Sure I am, that Animals and Vegetadles like ours, 

cannot live or grow where there is no Air nor Rain; and there- as 


| fore they muſt be either different from ours, or none at, all; 

J which Suppoſition will make the glorious Orb of the Moon of 

4 | very little Conſequence to us, and none at all to itſelf; an 
4 huge, but uninhabited Wild of barren Hills and gloomy Vales: 

A Notion of it quite unworthy its Maker. Ha 

Eupbroſ. The Philoſophers then, I find, are not ag greed what 


Kind of Entertainment the Moon will afford one, and till 
they 


ſo 
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they are, I ſhall wave all Thoughts of going thither. The 
next Thing I would require of you, is how it comes to paſs, 
the Moon every Month puts on ſuch a Variety of Faces, ap- 
pearing now full, now halved, then horned, and not at all when 

nero? But I recolle& myſelf; you explained theſe Appearances 
in the Planet Venus and thoſe of the Moon, I preſume, happen 
after the ſame Manner. 

Cleon. They do; but it will be worth while to be a little more 
particular in explaining the lunar Phaſes, You'll eaſily conceive 
the Reaſon of them from this little Scheme; where you ſee the 
large Sun darting forth his Beams, which, at the vaſt Diſtance 
of the Earth and Moon, fall nearly parallel on them. T is the 
Earth, and A, B, C, D, E, F, G, H, the Moon in ſeveral Parts 
of its Orbit circling round it. Here firſt you obſerve, that 
Half of the Earth and Moon, which is towards the Sun, is 
wholly enlightened by it, and the other Half, which is turned 
from it, is totally dark. 

Euphroſ. This I apprehend very well, it ws evident from 
the Figure. 5 

Cleon. Conſequently the Moon, when it is in the Poſition 
A, that is, in Conjunction, or exactly between the Earth and 
Sun, will have all her enlightened Part turned towards the Sun, 
and all her dark Part towards the Earth; in which Caſe we 
cannot ſee her, and is therefore ſaid to be a new Moon. 

Euphroſ. I take you very well; pray go on. 

Cleon. When the Moon has gone from A to B, then if that 
Half, 5.4 c, which is turned to the Earth, a ſmall Portion of 
her Surface is enlightened, as ab, and will appear of the Form 
repreſented at B, in the other Scheme, (ſee Plate XIII.) which 
ſhews you the Phaſes of the Moon, 

E uphroſ. Very good; and now, Cleonicus, I ſuppoſe you ſay 
the Moon js horned, from the Figure ſhe makes; do you not? 

| Cleon. Yes, my Euphroſyne, ſhe is then ſaid to be horned or 
corniculated, which is all one; but ſhe becomes gradually leſs 
and leſs as ſhe approaches to C, in which Situation ſhe is ſaid 
to be in her Quadrature, or Square to the Sun; and then one 
Half of that Part towards the Earth is enlightened, and ap- 
pears as at C among the Phaſes. She is now laid to be dicho- 
tamized, biſected, or a Half Moon. 

2 Euphraf. 
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Euphroſ. And thus when ſhe comes to D, I fee the greateſt 
Part of that Half towards us is enlightened, and appears of 
the ſame Face as at D in this 20 . and _ Name 
| e agate" then, pray? 

TCleon. She is then ſaid to be * ; and this Phaſe or Af- 
pect increaſes till ſhe comes to the Situation E, where ſhe is 
in Oppoſition to the Sun, and conſequently turns all her illumi. 
nated Surface to the Earth, and ſhines with a full Face, as you 
now behold her; for which Reaſon ſhe is called a Full Moon, 
_ Zuphroſ. All this I conceive perfectly well from the Schemes; 
and alſo I ſee that as ſhe paſſes the other Half of her Orbit, 
from E by F, G, and H to A again, ſhe puts on the ſame 
Faces as before, but in a contrary Order and Poſition. 

Cle. Very good, Siſter ;- I ſee you have a right Notion 


of the Matter, and need nothing further to be ſaid on this 


Head. I doubt not alſo, but you wilt eaſily conceive that when 
Me is new, and ſeen in the ſame Part of the Heavens with the 
Sun, ſhe muſt needs riſe and ſet with the Sun; as on the con- 
trary, when ſhe is at E, a full Moon, being exactly in an op- 

ſite Part of the Heavens to the Sun, ſhe muſt then riſe when 
the Sun ſets, and ſet when he riſes. | 

Eupbreſ. Yes, this J eafily underſtand; but am at aLoſs to 
know the Time of her Riſing and Setting i in =y other Li 
tuation. 

Cleon. No Wonder if you are, ſince it is always variable; 
but this much you may know, that all the while the Moon is 
paſſing from A by C to E, ſhe is to the Eg, of the Sun, and 
riſes and ſets after him; but in going from E, by G, to A, 
ſhe is Naſi of the Sun, and riſes and ſets before him: Always 
ſhining ſuch a Part of the Night as is Proportional Fo * illuminated 

Part of her Surface towards us, 
: Euphroſ. Dear Brother, I am pleaſed when J can get but 2 
general Idea of Things; to know but ſomething is infinitely 
more ſatisfactory than abſolute Ignorance, —But the Night is far 
advanced, pray anſwer me one or two Queſtions more very 
briefly : Is not that a reflected Light with i the Moon ſhines 
thus pleaſantly? _ 

Cleon. It is; and therefore ſo cleding weak and Janguid, 


in 8 of the Sun Light, that the greateſt 2 


py 


N 2 


t 
f 
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Glaſs will. not collect enough to make fenſible Warmth. —— 
And thoſe who havemade the Computation, fay, the Full- moon 
Light compared with Day Light is ninety thouſand Times leſs than 
it. Of the full Moon, and her 1 Light . +a 
Baker. | 


When God 3 the horned Moon renews 

Her waining Light, and her whale. Viſage ſhews. 
Fuljils her Courſe in Circles yet unknown, 

And chears Mankind ith Luftre not her own. 


Eupbroſ. a M ankind indeed | — . pray, has 4 


not the Moon a very great Influence on the Earth and Plants, 


and Animals thereon ? 


Cline. It would en ett wn moan alla flies Whim- 
ſies that have poſſeſſed the Noddles of the credulous Vulgar, in 


this Reſpect. Hudibras is very . on this Subject, * very 


deſervedly. 


The Queen of Ni he, whoſe vaſt C anne 
Rules all the Sea and half the Land, 


And over moiſt and crazy Brains, | 
In high ſpring , at Mid. night reigns. 


Thoꝰ we are not to imagine that becauſe ſome have aſcribed too 


much Dominion to the Moon, ſhe has none at all; by her Near- 


neſs to the Earth, ſhe very much affects the Air by the Power of 
Gravity, and cauſe ſuch Alterations therein as have, doubtleſs, 

conſiderable Effects thereon, with Reſpect to the Weather at 
ſundry Times. Alſo, ſhe muſt be allowed to have ſome Influ- 
ence on the Syſtem of Humours and Juices in the Bodies of 
Plants and Animals, ſince we find the Ebbing and Flowing of 
the Sea. are certainly the Effects of her Attraction * we ſhall 
more e particularly conſider hereafter.) 


Fr os find Rule, oer Ocean ſhe Nes, 
Au 1 upon the Share her. (agg! ng Tides. 


- Univerſe; 


Univerſe. | 
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| Eupbreſ. Well, be that as it will, I am not much concerned. 


os ſufficiently late, but the Moon, like a Mid- night Sun, 


invites us with her ſerene and pleaſant Luſtre, yet to reſiſt the 
Laws of tyrant Nature, and baniſhes Sleep from my Eyes; the 
Bed is a gloomy Idea. I could, methinks, ſpend the whole 


Night in walking over the pleaſing ſhady Scenes of the Park — 


but Family Order forbids it. 

Cleox. Such a Moon-light Night is extremely delightful in- 
deed! The Poets were ſenſible of this, and have nobly deſcribed 
the Pleaſures thereof. Thus antient Homer, 3 


So when the Moon, refulgent Lamp of Night, 
Oer Heav'n's clear Azure ſpreads her ſacred Light; 
in not a Breath diſturbs the Deep ſerene, 
And not a Cloud vercafts the ſolemn Scene 
Around her Throne the vivid Planets roll, | 
And Stars umumber'd gild the glowing Pole. 
Oi the dark Trees a yellower Perdure fhed, 
Ad tip with Silver ev'ry Mountain's Head; 
Then Hine the Vales, the Rocks in Proſpect riſe; 
A Hlocd of Glory barfts from all the tie 
The conſcious Swains, rejoicing in the Sight, 
Exe the blue Vault, and bleſs the ufeful Light. 


DIALOGUE IL 


of tbe Moons or SATELLITES of JoriTuR ow 
| SATURN. 


Cleonicus. | 
TELL, Euphro „ how are you diſpoſed to ſpend thus 
Evening? you ſee tis like to be a very fine one. 
Emxphrof. You ſeem, Cleonicus, to repreſent the Evening as 
inviting to a Walk; than which nothing will be more agreeable 


to me, if you are 10 inclined. 
* Cleans 


firſt o 
himſe] 
at Nig 
on the 
hxed £ 
them: 


nd 
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Cleon. You know, Siſter, my Inclinations were always to 


gratify you in every Thing I can. By 
Euphroſ. You are very good for that indeed, Clonicusy but 


which Way will a Walk be moſt agreeable? Shall we take a 


Tour round the Park, or (as we have ſometimes done) over " 
green · Corn Fields to that yonder pleaſant Hill? _ _ 

Cleen: The Moon will make the Avenues of the Park ex- 
tremely agreeable ; but the Hill will ſuit, with our Deſign beſt 
ToMight, which you know was to take a more particular Sur- 
vey of the Moons which attend Jupiter and Saturn. 

Euphroſ. Let that determine us then; I believe we ſhall have 
equal Pleaſure in going that Way: Are you ready to walk? 

Cleox. I have only the Teleſcope to take, and then I am. 

Euphraſ. You are now ready, I ſee.— But as we go forward, 
pray, Cleonicus, give me ſome more particular Account of the 
Moons, which you ſay attend Fupiter and Saturn? and alſo the 
Reaſon why ſome Planets have Moons, and others none? 

Cleon. The Planets Mercury and Venus have no Moons, be- 
cauſe they cannot be ſuppoſed to want any in ſuch Vicinity to 
the Sun; and as to Mars, there has been none diſcovered about 
him, and it is very likely he has none; either becauſe there may 
be no Inhabitants there, (for he is a ſmall Planet, and of a dif- 
ferent Aſpect from all the Reſt) or elſe they may be ſupplied with 
Light, by Night, ſome other Way; perhaps by a native Luſtre 
of the Earth, or Soil of that Planet, which may ſhine in the 
Abſence of the Sun, like ſome natural Phoſphers with us. The 
Almighty can effect the ſame Things by more Ways than one, 
and generally ſhews his boundleſs Power and Wiſdom by an in- 
finite Variety of Methods. 

Euphroſ. Well, it ſeems Jupiter and Saturn have Moons e- 
nough to afford us a Subject of Speculation To-night. Pray, 
by whom, and how long have they been diſcovered? 

Cleon. The Moons or Satellites of Jupiter were Ae ensd | 
frſt of all by one Galileo, à famous Italian Philoſopher, who (as 
himſelf tells us) in the Year 1610, on the 7th of January, 
it Night, ſaw three ſmall bright Stars very near Jupiter, two 
on the Eaſt Side, and one on the Weſt; theſe he took to, be 
fixed Stars at that Time, but happening the next Night to view 
them again, he ſaw them all three on the Weſt Side of Jupiter, 

which 
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which made him greatly wonder how this could be, hs It was 

an Event quite inconſiſtent with the then Theory of the Planets tt 
and fixed Stars. On the roth Night he ſaw but two, and both d 
on the Eaſt of Jupiter; on the 11th alſo he ſaw but two, and 

both on the fame Sidez but one of theſe was twice as large as tl 
the other; and thence he was ſure they were not the ſame he 

faw the Night before. On the 13th Night, viewing them a- hi 
gain, he ſaw four of theſe ſmall Stars, three on the Weſt Side 

of Jupiter, and one on the Eaſt Side; all nearly in a ſtrait Line. M 
Theſe were all he could ever diſcover, and by conſtantly ob- is 
ferving their Situation and Changes, found they were not fix- ha 


ed Stars, but Moons, or ſecondary Planets, revolving. about ni 
Jupiter, in the ſame Manner as the primary Planets revolve about an 
the Sun. To theſe he firſt gave the Title of Medicean Stars, in th 
Honour of the Family of the Medici, who were his Patrons, .. Re 


Eupbreſ. No Doubt but this new Diſcovery was very agree- 
able News to the. 1 and pany received * the 
hen. 
Cleon. ae 8 ; it is not ay to a 1 what of 
Eagerneſs they all haſtened to view the new Wonder. Jupiter me 
had now more Addreſſes than when he was eſteemed a Deity; of 
every one being willing to ſee the new-diſcovered Equipage and 
Attendants of this great Lord; till at length their Motions MW t 
became ſo well obſerved, as to be found regular and conſtant, AV. 
and ſo became reduced to a Theory, as W as that of the : 
Moon, or larger Planets. _- 
_ « Euphroſ. Why then, I ſuppoſe, you can tell their Diſtances 
from Jupiter, the Times of their Revolutions about him, &c. 

Cleon. Yes, very well. For, by the Theory, the neareſt 
Satellite to Jupiter is diſtant from him about one hundred eighty- 
eight thouſand Miles, and performs its Revolution in one Day, 18 
Hours, and 27 Minutes. The ſecond is diſtant from Jupiter a. 
bout three hundred and twenty thouſand Miles, and its Period is 
three Days, 13 Hours, and 13 Minutts. The third Satellite is 
diſtant about five hundred and thirty fix thouſand Miles, and its 
Period is ſeven Days, three Hours, and 43 Minutes. The fourth, 
or utmoſt Satellite, is diſtant about nine hundred and ſeventy-tws 
thouſand Miles, and its n is in 16 ks 1 _— an | 


$2 Minuter, 2 = 
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Euphroſ. Then I find that two of thoſe Moons are nearer 

to Jupiter than our Moon is to us; and tw of thega Hit 
diſtant from him than ours from che Earth. 

Cleon. Very true; and at the ſame Time you obſerve, thay 
the periodical Time of our Moon is greater than any of his. 

Euphroſ. I do: And now, if you pleaſe, I ſhall be glad ta 
hear the ſame Account of Saturn's Moons. 

Cleon. The firſt who abſerved the Satellites of Saturn, was 
Monſieur Hugens, who in the Tear 1655 diſcovered one, which 
is the fourth from Saturn. But, as I have. told you, Saturn 
has five Moons, and all the other four were diſcovered by Sig- 
nior Caſſini, an Italian: the third and fifth i in the Year 1671, 
and the twa innermoſt in the Year 1686, He called them 
the Lodovicean Stars, in Honour of Lewis * Great, in whoſe 
Reign they were diſcovered. 

Euphraſ. And is the Theory of theſe Moons as certain as 
thoſe of Fupiter?— 

Cleon. They are not ſo eaſil y obſerved as Jupiter's, by hacks. 
of their great Diſtance from us; but the induſtrious Aſtrono- 
mers have found their Diſtance from Saturn, and the Ts 
of their Revolutions, as follow -· 

The firſt Satellite is diſtant from Saturn Sa eighty- two 
thouſand Miles, and his Period is one Day, 21 Hours, and 18 
Minutes. 

The ſecond is diftant about one hundred and ſeventy-five thoy-, | 
ſand Miles, ang its Period is two Dq, 17 Hours, and 41 
Minutes. a 

The third is diſtant DW to 3 and 75 four thou- 
ſand Miles, and its Period is in four Days, 12 Hours, and 25 
Minutes. 

The c 5 is *. — FE 3 * forty-nine thau- 
ſand Mi les, and i its Period is I 5 Days, 22 Hours, and 41 Mis, 
nutes. 

The fifth is ; diſtant hou nineteen 2 Jed * Art -four theu- 
ſand Miles, and its Feriad i is 79 Das, ſeven. Hours, and 48, 
Mr „ 

Eupbroſ. Why then J find. that ſome of Satury's Moons are 
much nearer,” and others mach farther mou him than are thoſe 
f Ee eee tn 
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Cleon. They are ſo.+ And now, Siſter, we are come to the | 
End of our Walk, we will now take a particular View of thoſe 
Moons with this excellent reflecting Teleſcope, and you will 
ſee that ſo true is the Theory of theſe ſecondary Plants, that 
thoſe of Jupiter will appear ſituated on each Side of him, juſt | 
as I have repreſented them in this little Scheme. | 


*% * O * % 
* 


Eupbroſ. Indeed! Can you predict and deſcribe their Ot- 
der and Poſition for any given Time ſo exactly, before it comes 
to paſs? But let me prove you | 
Cleon. You ſhall. See Jupiter near South-Weſt —— Pl 
direct the Teleſcope towards him It is fixed ; ſee his 
Moons | f 
Euphroſ. J ſee them plainly as you have repreſented them — 
Two on the Left Hand, and two on the Right; one of which 
latter is near to Jupiter, the other at the greateſt Diſtance from 
him —— They appear exceeding plain indeed — and lie very 
nearly in a ſtrait Line. Jupiter himſelf ſhines extremely 
fair and large —— I have loſt Sight of one of the Moons — 
and the others are going after They ſeem to, have a quick 
Motion to the Right, and will ſoon all diſappear. —— Well, 
they are a pretty Sight, and worthy the Curioſity of any Per- 
ſon.—But let me now view the Moans of Saturn ? 
Cleon. Saturn you ſee yonder about South-Eaſt, in a very 
good Situation for our Purpoſe. Ill turn the Teleſcope about, 
and direct it to him.—It is now fixed, * : ſee dann, 
his Ring, and two of his Moons all in View. | 
Euphroſ. I ſee them — but the Moons are ſo yery ſmall, I 
can but juſt diſcern them — They are both on the Left Hand of 
the Planet — Saturn ſhines very ſerenely — His Ring is a Prodi- 
gy never enough to be admired; with this Teleſcope I can 
plainly ſee the dark Sky between him and the Ring — But he 


haſtens from my Sight. I have feaſted my 2888 ſufficiently | 
with 


1 To give the Revider a better Idea of this 1 of Saturnian 
Moors, T have drawn them all out at ſuch Diſtances as they have from 
the Center of their Primary in the Heavens, together with the pro 
| 5 een, of Saturn and his Ring, in Va XIV. 5 
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with the pleaſing Wonders, and wiſh that my Sex in general 
had the Happineſs of taſting theſe Pleaſures along with. me. 


Cleonicus, I thank you; take Care of the Glaſs, and let us 


now prepare to go home. - 

Cleon. J am glad you are pleaſed with the Sight you have 
had of theſe Moons; a better Opportunity could not have 
offered. But the Air ſeems now cold, and we will return home 
as you requeſt, _ 

Eupbroſ. And let us walk apace; and as we walk anſwer me 
a few Queſtions concerning theſe Moons: And in the firſt Place, 


why do thoſe of Jupiter appear all in a ftrait Line, in a Situa- 


tion Eaſt and Weſt ? 

Cleon. This is owing to their moving all in ſuch Orbits round 
their Primaries as lie right before the Eye, and whoſe Planes 
are nearly in the Plane of the Earth's Orbit ; for then Circles 
will be projected into their Diameters by the Eye, and all Bo- 
dies in ſuch Circles will ſeem to move in that right Line. 

Zuphroſ. J can ſcarce tell what you mean. 1 

Cleon. J will explain myſelf by-and-by by Candle-light, and 
ſhew you how Bodies moving in ſuch Circles as the Moons do, 
will appear to move in a ſtrait Line from Eaſt ta Weſt, while they 


deſcribe that half Circle which is neareſt to you; and then to e- 


turn back again in the ſame ſtrait Line, while they paſs through 
the remote Half of their Orbits. 


Euphroſ. If this be the Caſe, then each Moon appears to go 


a certain Diſtance from Eaſt to Weſt, and from Weſt to Eaſt, 
in each Revolution in its Orbit. 

Cleon. Very true; and from thence alſo tis evident, that the 
remoteſt Moon may ſometimes ſeem neareſt to Jupiter, and the 
contrary 3 ſince the apparent Places of all are conſtantly chang- 
ing in a direct Line to and from the Bodies of their Primaries. 

Eupbroſ. J obſerve this Line in which they ſeem to move paſ- 
ſes through the Center of their Primaries, therefore L ſuppoſe 
the Moons do ſometimes appear to paſs over the Body of Wine 
Primaries; do they not, Cleonicus? 

Cleon. Tes, Siſter, they do; and then they appear on the 
Body of their Primaries, ſometimes like bright Spots, and . 
times like dark ones. 


fs |  Eupbri, 
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- Euphreſ. Pray, how can that be)? 


Cleon. They naturally appear bright by the refleted Tithe of v7 
the Sun, and their appearing dark is owing to ſome very 'large 


Spot or Spots on the Hemiſ] phere next to us, or from ſome Qua- 
lity of the Surface not apt to refle the ſolar IR. + 57 
 Euphroſ. The Moons, I apprehend, paſs over the Body of 


Jupiter, as they paſs from Eaſt to Weſt, or deſcribe the . | 


Half of their Orbits. \ 
Cleon. You apprehend the Matter right; dy you will as ea- 

Gly conceive, that as they move from Weſt to Eaſt, or deſcribe 

the remoteſt Semi-circle, they will paſs behind the Body of 


their Primary, and ſo will be eclipſed from our Sight at that | 


Time. 


Zuphroſ. I do, Cleonicus; and ſhould ot glad if I could ſee 


my of them thus eclipſed. 

Cleon, I will take an Opportunity one 8 eier long, to 
ſhew you ſuch an Eclipſe of theſe Moons, which you muſt 
know is two-fold: For (1.) the Satellite may be hid from our 


Sight by the Body of the primary Planet, and this is called 


an Occultation thereof. And: (2.) the Satellite may be eclipſed 
by entering into the Shadow of their Primary,. and this is call- 
ed an Obſcuration of thoſe Moons, or moſt properly; an Etlipſe 


of them. | 
Euphroſ. Why then, ſi ince the Time of their Revolutions 


are ſhort, I ſuppoſe that one or. other of them muſt frequent- 
ly diſappear. 

Cleon. Very frequently; you often ſee one or more of them, 
miſting; and Mr. Molyneux tells us he viewed Jupiter A. D. 
1681, November 2, at Ten at Night, and obſerved a total. 
Diſappearance of all his Moons at once: Jupiter, ſays he jo- 
coſely, appeared ſolitary, and as it were deſerted by his Guards, 
and a bold Lucian might have Pr him headlong from his 

Throne without Reſiſtance. 

Euphroſ. Well, that muſt be a very wonderful Sight, truly. 
E But our Walk is at an End for To- night, I ſee; and there- 
fore ſhall ſuſpend what I have further to query till To- mor- 
row, and thank you for the Pleaſures of this Evening. 


Cleon. Such Pleaſures are . 1 feel them in as large a 
| De- 
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Degree as you can do, my Enxphrofyne; which we ſhall now 
conclude wh the nn Lines of Sir Richard Blackmore. 


W "Ol now bebeld bright Plenary Joon, | 

Sublime in Air, thro his wide Province move; 

Four ſecand Planets his Dominion own, i 
And round him turn, as round the Earth the a 
Saturn, revolving in the higheſt Sphere, 

With ling ring Labour finiſhes his Year. 


DIALOGUE IR. 
Of the Fixsp STARs. 


E uphroſyne. | 
F you remember, Cleenicus, you was faying this Morning, 
that our next Converſation in the .philoſophical * was 
to be on the Subject of the fixed Stars. 


Cleonicus. I did, my Euphreſyne 3. for having already conſi- 
dered all the moveable Bodies f our mundane Syſtem, we are 
of Courſe led in the next Place to thoſe which are more re- 
mote and nn fixed 0 all the viſible Part of the 
Univerſe. 

Euphroſ. The Stars will afford Matter of moſt agreeable 
Speculation z I have many Things to aſk concerning them.— 
See, the Heavens are clear; they begin already to twinkle. 
Let us go and take a Walk in the Park to view the ſpangled 
Canopy. 

Cleon. With a very good Will, my Euphroſyne; this fine Sea- 
fon is very auſpicious to our Deſigns. The Evening ſeems to 
invite us abroad, in the Language of Mr. — 


Daw forth O Man! yon azure Round ſurvey, 
And wiew thoſe L Lans. tohich yield eternal Day. 


Bring 


1 37 2 
Bring forth thy Glaſſes; clear thy end ring E hes, 
Millions beyond the former Millions riſe: 7 
Look farther : Ai — more blaze from remoter 4 

: | Univerſe. 


Euphbreſ. m a Sits: : They appear | Millions beyond 
Millions indeed! 

Cleon. But don't miſtake, Siſter; the dining © is, they ap- 
pear ſo numerous through the Teleſcope, not to the naked 
„ 

Euphroſ. Truth, I think they appear ſo to the Eye. Is it 


poſſible for the Eye to number them over all the Surface of the 


Heavens? 


Cleon. Ves, Siſter; all that are viſible to the Eye have been 


numbered long ſince over all the ſtarry Vault. 

Euphroſ. Surely you joke with me now, Cleonicus. 

Cleon. Not at all, Euphroſyne; the Stars viſible to the aches 
Eye have been numbered in both the Hemiſpheres, and how 
many do you think they are: ? 

Euphroſ. How many! Why, ten Thouſand to be ſi ures, and 
more. 

Cleon. No, no, Siſter; nor yet ſo many Hundreds neither: 
What do you think of five Hundred at moſt ? 

Eupbroſ. Think! why I think any one may ſee more than 
five Hundred at one Glance, look which Way you will. — 

Clean. I do not wonder to find you thus miſtaken, and fur: 
prized at what I tell you. People take it for granted, that be- 
cauſe they appear a great many, and ſcattered all over the Sky, 
that, therefore, they are innumerable ; whereas ny are not 
fo, but are eaſily numbered. 

Euphroſ. But give me Leave, cee 1 four you goa Step 
too far: Does not Fehovah tell Abraham, that he will make his 
Seed as the Stars of Heaven, as the Sands on the Sea Shore, 
and as the Duſt of the Earth, which can't be numbered 
Yea the Scripture ſays expreſsly in one Place, that the Hal, 
z. e. the Stars, of Heaven cannot be numbered, Jer. xxxiii. 22. 
What ſay you to this, Cleonicus ? 

Cleon. Nothing that ſhall reflect dn the Holy 8 


Only conſider, Siſter, what a mad Piece of Work would it be 
1 to 
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do inſiſt on the /iteral Senſe of the Scripture in every Place? and 
our Divines will tell you, that in theſe and ſuch like Places, the 
Scripture ſpeaks by Way of Hyperbole, which is a Figure of 
Speech very — implying, a great Number 23 one Bee 
ly great. | 

Euphroſ. Well, in theſe Things I muſt ſubmit to ſuperior 
Judgment. But fince you fay they are numbered, pray who 
numbered them, and what may their Number be:? 

Cleon. The antient Philoſopher Hipparchus, of Rhodes, was 
the firſt who undertook the arduous Taſk, about 120 Years 
before Chriſt; daring, ſays Pliny, to undertake a Thing, which 
ſeemed to ſurpaſs the Power of the Gods, viz. number the Stars for 
Pefeerity, and reduce them all to Rule, —His Catalogue CITING 
one thouſand and twenty-two Stars. 

Ptolemy, the Egyptian Aſtronomer, enlarged his eee 
with only four Stars. 

After Ptolemy, Ulugh Beigbi, the Grandſon of Tamerlain the 
Great, made a Catalogue of one thouſand and ſeventeen Stars. 

Next to him the noble Daniſh Aſtronomer, Tycho Brahe, de- 
| termined the Places of ſeven hundred and | ſeventy-ſeven Stars, and 
reduced them all to a Catalogue. 
Kepler produced the next Catalogue, of one thouſand one hun- 
dred and ſixty-three Stars. 
N After this William, Prince of Heſſe, computed the Places of 

Fur hundred Stars, by the Help of his Mathematicians. 

Sometime afterwards the famous Jeſuit, Ricciolus, enlarged 
Kepler's Catalogue to the Number of one thouſand four hundred 
ö and ſixty- eight Stars. , : 

'Tis alſo ſaid one Bayerus made a Catalogue of one thouſand 
ſeven hundred axd twenty-five Stars. 

After this the famous Hevelius, of Dantict, 2 a new 

Catalogue, of one thouſand eight hundred and eighty-eight Stars. 
, The late incomparable Aſtronomer Royal, Dr. Edmund Hal- 
1 x, undertook a Voyage to the Iſle of St. Helena, to obſerve 
» the Stars in the ſouthern Hemiſphere, and at his Return publiſh- 
ed a Catalogue of three hundred and ſeventy-three of them. 

And laſtly, the moſt complete Catalogue of the Stars, was 
that made and publiſhed by the late Mr. Flam/ted, in his Celeſ- 
e tal Hiſtory, which contains about three thouſand Stars, which 
0 | | by 
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by far the greateſt Part are to be ſeen only with the Teleſcope, 


And thus you ſee to count the Stars i 
ner = the is no buck x new or imprac 
| 1 ae, a, Sk 2 — for this conciſe Hiſtory 
ereof. at n 
n ot e Skill and Induſtry of Men enable 
Clean. You'll further wonder, whe 
there is not the leaſt Star in the —— be . — 
Situation is not better known, than the Poſition of * Cities 
through which Travellers do daily pdf. ; 
 Euphroſ. That is-very wonderful, indeed ; * 1 8 
Mr. Flamffed's Catalogue does not contain all the Stars that 
be in the Univerſe. | | 
Cleon. All! No, nor but a very ſmall Number, in Compari- 
ſon of what are unknown and unſeen. The Number of the 
Stars through all the Extent of univerſal Space is, doubtleſs, in- 
finitely great; but of this no Man can adequately es 8 
Eupbraſ. Be the Number of the inviſible Stars as it will, I 
am ſure thoſe which are viſible give the Heavens a moſt agree- 
able Aſpect To- night, and * to my Mind two Lines ot 
Sir Richard Blackmore. | 


With Orbs of Light he inlays all the Spheres, 
Aud Jes the ſable New with Silver Stars. 


7” (ay The ſame Poet has another Strain on this Subject, 
very grand and ſublime. 


He 7 the pure Cerulean Fields on "ITY 

And arch'd the Chambers of the vaulted Sky; 

Mhich he, to ſuit their Glory with their Height, 
Adorn'd with Globes, that reel as drunk with Light ; 
His Hand directed all the tuneful Spheres, - my 
He turn d their Orbs, and poliſb d all the Stars. 


Euphreſ. The Stars are, to be ſure, as well x glorious Theme 
as a; beautiful Scene — But why, Cleenicus, do ſome Stars ap- 
pear fo large, and others ſo very ſmall ? | | 


| Clean, 


le 
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| Cleon. Becauſe ſome are very near in Compariſon of others; 
by common Experience we know, that equal Bodies at une- 
qual Diſtances will appear unequal i in Magnitude ; thoſe which 
are neareſt appearing largeſt. 

Euphroſ. Can you tell any Thing certain about the Diſtance 
of the Stars? 

Cleon. No; the Diſtance of the neareſt fixed Star is immea- 
ſurably great. 

Euphreſ. Can you make no Companion or Gueſs i in any 
wiſe probable? 

Cleon. Scarcely that: Mr. Heygans tell us, chat the Dog- 
Star (which is the largeſt, and conſequently the neareſt) appears 
twenty-ſeven thouſand, fix hundred and ſixty Times leſs than the 
Sun, and therefore muſt be above two Millions 7 2 of 
Miles from us. . 

Eupbroſ. Stupendous Diſtance! 15 

Cleon. So great, that a Cannon- ball would ſpend near ſeven 
hundred thouſand Years in flying thither, with the fame Velocity 
it has at the Cannon's Mouth. | 

Euphroſ. Amazing! But, pray, wt not thoſe Bodies be 
very large to be viſible at ſuch an immenſe Diſtance ? | 

Cleon, Yes, immenſely large indeed; and not only ſo, but 


they muſt alſo ſhine with their own native Light, or elſe they 
could never be viſible to us at ſuch a Diſtance. bs 


Euphroſ. Indeed! Why what will you make of the Stars at 
this Rate of conſidering them? I believe People in general look 
upon them only as twinkling Points, to make the Night plea- 


ſant.- 

Cleon. This vulgar Notion of the Stars.is very poor and low, 
and utterly unworthy ſo grand and glorious a Part of viſible 
Nature. The Poet elegantly .reproves and derides the Igno- 


* 


rance and Stupidity of ſuch as think the Stars were appointed 


to ſerve ſuch mean * in the following Lines. 


In Size immenſe, in Number infinite, . 
Were made for thee alone, to twinkle, to thy Sight ? 
Preſumptuous Mortal] can thy Nerves deſcry, | 
| How far from thee they rall, from thee how high? 
| | — . | 


And can "Ao thou think, poor Warm! theſe Orbs of Light, 2 


With 


/ 
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With all thy boaſted Knowledge can'ft thou fee + 
| Their various Beauty, Order, Harmony? ah 1 
Ff not — then ſure they were not made for thee, 


5 And a little after; 


Correct thy aukward Pride, be wiſe, and know, 
Thoſe glitt ring Specks thou ſcarce diſcern'ft below, 
Are Founts of Day, flupendous Orbs of Light, 
Thus by their mm leſſen'd to the ; ight, 

5 | | | Univzs SE, 

Euphroſ. Ons 'would . a Star, * to theſe beam 
tions, to be in itſelf ſomewhat-like our Sun. 

* Chen. You have juſt hit upon the Matter, my Eupbroſine; 
they are by all the modern thinking Philoſophers judged to be ſo 
many Suns, having their ſeveral Syſtems of Planets circling a- 
bout them, tho — 2 Reaſon of 28 Smallneſs they cannot 
be ſeen. 

Euphroſ. Then, n to 45 Dosrine, the Uaiverſ⸗ 
muſt be filled with ſolar Syſtems, which, if they bear any Ana- 
logy to ours, muſt make a glorious Harmony in the grand Com- 
poſition of Nature; and is ſuch a noble and auguſt Idea of the 
World, as I never ſhould have conceived or thought of, nor can 
enough admire! 

Cileon. This new and noble Notion of the Univerſe has fired 

the Muſes themſelves, and ſet the Poets in Emulation who 

ſhould fin 8 the lofty * in the moſt exalted Strains. Thus 


one, 


Now if thou can the mighty Thought ſuſtain, 
If it not ales thy Soul, and racks thy Brain, 
Conceive each STAR thou ſeeft another SUN, - 
* A ne . and Subſtance like thine own. 


| And a little 1 ; 


Conſult with Recon; Reaſon will reply, ; 
Each lucid Point which th in yonder Sky, -. - © 
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Informs a Syſtem in the boundleſs Space, | 
| And fills with Glory its appointed Place : | 

With Beams unborrow'd brightens other Shit. - . 

And Wann, to thee — with Heat and Life ſupplies. 


UNayERSE. 


Thus another ſings; 


Now to freſb W let thy Search 7 removes 5 
Segſi thou thoſe Orbs that numerous roll above : 
Thoſe Lamps that rightly greet thy viſual Pow? Is, 


. Are each abright capacious Sun, like ours. 

| The Teleſcopic Tube will flill deſery _ „ 
4 Myriads behind, that ſcape the naked Eye. 3 
| And farther on, a new Diſcovery trace, 5 
3 Tyre the deep Circle of encompaſs'd Space, 
0 How thick (diſcernable to aided Sight) _ 
* T heir Conſtellations crowd the milky Height, : : 
* Whoſe Sphere elude the Reach of naked Eyes, 


And ſeem with Light to belt whiten'd Skies. 


c If each bright Star ſo many Suns are found, 
4 With Planetary Sy/tems circled round, 

f M hat vaſt Infinitude of Worlds may grace, 

4 hat Beings people the ſtupendous Space 

a Whatever Race poſſeſs th ethereal Plain, 


IV hat Orbs they people, or what Ranks maintain? 

Tho the deep Secret Heav'n conaeal below, | 

One Truth o univerſal Scope we know. 

Our nobler Part, the ſame ethereal Mind, 

Relates our Earth to all their reaſoning Rind. 

One Deity, one ſole creating. Cauſe, „„ 
Our active Cares, and.] gan Devotion draws. 


And again: 


1 has the Muſe, but with a tranſient View, 
Roam'd the wide Circuit of our Syſtem through; 
But Millions more the Pow'r divine has plac d, 


Millions of Suns with circling Planets gracd, . 
| T 4 | Suns 


— 
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Suns large as ours, yet to th unaided Sight, 
Points ſcarce diſlinguiſh'd in the Train of Night. 
- The Ball which fwiftly from the Cannon flies, 
Piercing with equal Speed the yielding Skies, 
Amazing Thought! ſeven hundred thouſand Years 
Auſt travel e er it reach theſe diſtant Spheres. 


Eupbroſ. Theſe Gentlemen deſcant very finely, indeed, on 
the wonderful Subjet; but as it is of ſuch vaſt Importance 
to the forming a right Idea of Nature, I ſhould be glad to 

hear you rehearſe particularly the Arguments on which this 
Doctrine of Solar Stars is founded. | 

Cleon. I will briefly recite to you * princi pal, which are as 
follow: :- 

Firſt, They all ſhine by their own native Light, which i is the 
Property of a Sun only. 


Secondly. They are of a vaſt Magniteil, like our Sun; or 


elſe they could not be ſeen at ſuch an immenſe Diſtance. 


Thirdly. They are placed at an almoſt infinite Diſtance from 


each other, as far at leaſt as our Sun is from them. 

Fourthly. Were we removed to the Diſtance of the neareſt 
Star, our Sun would appear no bigger than a Star, and would 
appear as ſuch among the reſt. 
ifabhy. At the Diſtance of the Stars our Sitio of Planets 
would be inviſible, even Jupiter himſelf, by Reaſon of their 
Smallneſs, and feeble reflected Light. 8 

Sixthly. God made nothing in vain, therefore not the Stars, 


which conſtitute almoſt the whole Univerſe ; but they anſwer | 


ſome great and glorious Purpoſe unknown to us. 

Seuenthly. The Obſervation of new Stars, which are ſuppo- 
ſed to be the Suns of ſome new-created Syſtems ; thus our 
Sun at the Moſaic Creation might appear as a new Star to 
others. 

Eighthly. Some Stars have decayed, and become quite extin- 
guiſhed, which probably were the Suns of old Syſtems, which 
had ſtood their appointed Time. A Change which our r Sun will 
probably undergo in Time. 

Ninthly. The Scripture ſpeaks of a Plurality of Warlds ; and 


it is not probable God would make but ove Syſtem, whoſe ut- 
moſt 
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moſt Extent is but a Point compared with the Univerſe. — 
From theſe, and ſuch like Methods of Reaſoning, it is at leaft 
very probable that each fixed Star is a Sun, which is the Cen- 
ter of a Syſtem of circulating Planets of ſeveral Kinds, and 
that theſe Planetary Orbs are-inhabited by Creatures of various 
Sorts and Degrees of Perfection. — This is agreeable to what 


we obſerve i in our Earth and Syſtem ; accordingly Mr. Baker, 


Heed a 1 this Orb, where Fate has fix'd thy Lot; 
Seeſt thou one uſeleſs, or one empty Spot? 
| Obſerve the Air, the Waters, and the Earth, 
Each Moment give ten thouſand Creatures Birth. 
Here ev'ry Place, ſo far from lying waſte, 
With Life is crouded, and with Beauty gracd; 
Nor can thoſe other Worlds, unknown by thee, 
Leſs flor'd with Creatures, or with Beauty be; 
For God is uniform in all his Ways, 
And every where his boundleſs Pow'r diſplays 5 
His Goodneſs fills immenſurable Space, 
Reftrain'd by Time, nor limited to Places: 
His Wi dom form'd great Natur#s mighty A. 
And rules 98 ZR N the 251 | 
1 6 2 | Vnrvense. 
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Eupbroſ. I think the Reaſons you alledge make it ſufficiently 
probable to induce any one to believe a Plurality of Worlds.— 
But we have walk'd *till the Evening is cold, and the Graſs 
very dewy 3 and tho? I have many more Things to enquire a- 


bout the Stars, I will, if you chuſe it, Cleonicus, refer them 


till the next fine Evening, when I ſhall be glad to have a View 
of ſome of them with the Teleſcope. 

Cleon. That you ſhall, my Euphroſyne; for beſides that * tis 
late, we are prevented any Thing of that Kind To-night by 
the Clouds coming on, and the Weather growing up, which 
Circumſtance is aptly expreſſed by Sir Richard Blackmore. 


His marſhald Clouds which intercept the Light, 
Seal up the Stars, the twinkling Eyes of Night. 


DIA 
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De Speculation of the STARs continued 


5 phrofyne. CF OT, 

Artes a few 3 Nights, I ſee the Heavens begin 

to refine, and the azure Expanſe renews its ſparkling Glo- 

ry. We will, therefore, now re-aſſume our Speculation of 

the Stars, if you pleaſe, Cleonicus, -and conſider divers, other 
Circumſtances, of which I have not yet a good Notion. 

Cleon. You engage me with a great deal of Pleaſure, Eu- 
Phroſyne ; 1 ſhall gladly impart to you all that I know concern- 
ing the Stars. 

Eupbroſ: The next Queſtion then that I would aſk is, whence 
comes it to paſs that each Star twinkles # vehemently in a clear 
Night? 

Cleon. The Tinting, or Scintiltation of the Stars = tom 
the continual Agitation of the-Air, or Atmoſphere, thro” which 
we view them; for the Particles of the Air are always i in Mo- 
tion, and will cauſe a Twinkling in any diſtant luminous Body, 
which ſhines with a very ſtrong Light. I ſay, 4 very ftrong Light, 
and @ diftant Object; becauſe near Objects, as a Candle, or a 
feeble Light, as of the Planets, will produce no ſuch Appearance. 

Euphroſ. Then none of the Planets twinkle in the darkeſt 
Night, do they? 

Cleon. No; and by that you may diſtinguiſh 8 at any 
Time from the fixed Stars; nor will the Stars twinkle, if you 
view them through a very fnall Hole i in a Piece of Paper, « or 
thro a Teleſcope. 

Eupbroſ. Pray, let me try that. 

Cleon. You ſhall; take this Teleſcope, and look at yon ſp park - 
ling Star. 

E rs I ſee which you mean, give me the Glas- fee 
it plainly—Tt appears very ſteady, nor does it ſparkle at all 
yet it appears with a very ſtrong Licht — But this Teleſcope does 
not magnify much, I believe, for I can't perceive that the Star 
is bigger than it appears without it. 


3 


Cleon, 
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Clean. That is not the Fault of the Glaſs, it magnifies very 
much; but were it to magnify a hundred Times more, or a 
thouſand, the Star would till appear but as a Point; for by 
Reaſon of its immenſe Diſtance, it eludes the Force of a 
magnifying Glaſs. Yea, on the contrary, the Stars are rather 
diminiſhed in Appearance, by taking off their ſparkling Luſtre. 

Euphraſ. Well, then, the next Thing I would enquire is, 
why they are called Fixed Stars? 

Cleon. Becauſe they do not, like the Mona change their 
Places, or alter their Situations in the Heavens, but keep at 
all Times the ſame Diſtances and Poſition among themſelves; 
that is, the ſame Star, at the ſame Time of the Year, always 
is ſeen in the 6 and at W. ſame Diſtance ow others 


about it. 


Enphroſ. T know you'll be the apparent ning Motion 
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of the Stars, from Eaſt to Weſt, into a Conſequence of the di- 

urnal Motion of the Earth the contrary Way; but how happens 
1 it that at one Time of the Vear we ſee one Set of Stars in the | 
h Sky, and at another Time of the Vear another? 


Cleon. This ariſes from the annual Motion of the Earth, and 
which I will explain to you by this little Scheme; where 8 is 
„ the Sun, and AB CD the Earth, in four Poſitions of its Or- 
bit; alſo EF GH the Fi irmament of the Stars, at an 8 


* Diſtance. 

| Now the Earth i in . Situation appears half enlightened, 
2 and half dark, repreſenting Day and Night.—And when it is 
iy at A, the Sun will appear at Noon in the Heavens at G, and- 
<f will obſcure all the Stars in the Hemiſphere, FG H; whereas 


L at Midnight the Point of the Heavens E, will be in the Meri- 
| dian, and then all the Stars in the other MO ns FE H, 
N will be viſible. Do you apprehend me? 
ke . Euphreſ. Ves, pretty well; pray proceed. | on 
| Cleon. Then when the Earth, three Months after, is come 
he to the Situation B, the Sun at Noon will be ſeen at H, and all 
5 the Heavens, G H E, will be Day; and over all the other 
des Half, E F G, the Stars will glitter at Night. 
tar Enuphroſ. Then I perceive the Stars in the Quarter F G, will 
now be viſible, which (in:the former Poſition) were not; and 
eon. thoſe f in the Quarter H E, will become obſcured by Day-light. 
| Cleon, 
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Clean. You conceive the Thing admirably well, my Eu- 
phrofyne : In like Manner when the Earth is at C, the Heavens, 
HEF, will be Day, and FG H ee where all the Stars 
will ſhine. 

Euphroſ. Then that Part of che Heavens which was Day 
when the Earth was at A is now Night, and ſo the Stars which 
were all then inviſible are now viſible, and the contrary, 
Cleon. Very right, Siſter, that is the Caſe; and laſtly, when 
the Earth is at H, the Stars in the Hemiſphere, E F G, will be 


rn Day- light, and choſe in G HE will * be 5 


tibe Sphere, you will apprehend it much better when J ſhall one 


in the Night. 
Enuphroſ. Well, I am fully ſatisfied i in this Point, Clenias: ; 


but why do I ſee ſome Stars conſtantly all the Year and 
others but at different Times and Seaſons? *' 

Cleon. You might have added too—and ſome Stars not at all, 
But as this depends on ſome Underſtanding of the Doctrine of 


Day or other explain to you the Uſe of the Celeftial Globe. 

Euphreſ, 1 am willing to wait all proper Opportunities, and 
am obliged to you for chooſing them. And now I ſuppoſe 
there remains nothing beſides relating to 2 Motion of the 
Stars to be conſidered; therefore 

Cleon. Hold, Siſter, before we leave this Subject, 1 ſhall jul 
obſerve to you, that there i 1s only one Star in all the viſible Hea- 
vens which ſeems to have no Motion at all. 5 

Eupbroſ. Indeed! Pray, which. is that? 

Cleon. It is that EY called the North "ole, or more 
properly the Polar Star. 

Euphroſ. Be ſo good as to ſhew it to me. 

Cleon. It is that ſmall, but bright Star, which you ſee you. 
der, full North, amidſt many other, but ſmaller Stars; it is 
ever pointed to by thoſe two large bright Stars in Charles's 808 
which you obſerve a little to the Left Hand. 

Eupbroſ. I ſee the Star you mean, very n z and do you 


fay it has no Motion? 
Cleon. It does not appear to move either with the diurnd or 


annual Motion, as all the other viſible Stars do; but view it at 
what Time of the Night or Year you will, . ſee it always 


in the ſame Place. 
Eupbriſ. 
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Eupbroſ. But you ſeem to intimate by your Way of ſpeak- 


ing, that it has ſome Sort of Motion or other; has it not? 


' Cleon. It has; but ſuch an one as is not ſenſible in a long 
Courſe of Years, and ariſes from a Cauſe that you muſt ſtay a 
while before you can well underſtand it. ; 
E uphreſ. To what End then do you mention it to me, Co- 
nicus? | 
Cleon. Ha thers | is ſomething very ſurpriſing i in the Con- | 
ſequence thereof: For this Star, though it be now very nearly 
in the North Point of the World, has ſuch a Motion round a 
certain Point in the Heavens, as will in Time make it to circu- 
late through the ſeveral Parts of the Heavens like other Stars. 
Euphroſ. Say you ſo; will the North Star in Time be ſeen 
Southward of us? Pray, in how long a Time ? 5 
Cleon. In the Space of - twelve Thouſand nine Hundred and ſixty 


Years; for in double that Time, viz. in twenty-five Thouſand 


nine Hundred and twenty Years, it makes one Revolution, 
which i is called the Great, or Platonic Year, from Plato the Phi- 
loſopher, who, with other of the Antients, fuppoſed that after 
this Period all worldly Changes would return in the ſame Man- 
ner and. Order as before. | 

Eupbroſ. Is this a real, or only an apparent Main of the 
Stars ? 
Cleon. App anly, a as are e both the other. And thus much 
of the Motion of the Stars, of which Dryden has theſe CIOS | 


A. . the Stars in their ethereal Race, | 
At Length have rolPd around the Liquid Space, 
At certain Periods they reſume their Place. © 
From the ſame Point of Heav'n their Courſe advance, 
And move in Meare: of their former Dance, 


E uphroſ. I obſerve 4 inanifelt Difference i in the Colour of the 
Stars, ſome look red, others As, ; pray, what can be the Mean- 
ing of that? 

Cleon. You aſk a Queſtion 1 can't reſolve. — There is ſome- 


what undoubtedly very different in the Nature both of the Mat- 


ter and Light of thoſe Sears or Suns; F but what that is, their 
* only knows. 5 
NE Fugs: 


* 
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Euphroſ. J have had my Ey e ſome Time upon a Kind of 
brightiſh miſty. Spot, which at Feſt Glance ſeems * a Star; j 
pray, is it a Star, or what is it? | 

Cleon. I ſee what you mean it is indeed called a PO" or 
miſty Star; but it is not a Star properly ſpeaking : You'll have 
a better Notion of it when you view it with the Teleſcope. 
Eupbroſ. Give me the Tube, and I'Il view it — Bleſs me, 

what do I ſee!—The Glaſs is covered with Stars as thick as 
| Bees in a Swarm. —Very ſmall Stars, yet very diſtinct.— I do 
Tee now what it is, indeed A compound Star, conſiſting of 
Multitudes of ſingle ones.— Well, this is a wonderful Sight, on 
my Word, Cleonicus, 

Cleen. There is nothing more curious among the Stars, i in 
my Opinion. There are reckoned about fix or ſeven of theſe 
 nebulous Stars in the Heavens; in ſome of which there appears 

a bright, lucid Part, in which ſome Stars appear, as from a 
white Cloud, and theſe are reckoned to be Regions of a pecu- 
liar Nature, which enjoy a native Light, and an uninterrupted 
everlaſting Day. 

Eupbroſ. How infinitely various, amazing, and unaccount- 
able are the Works of Nature! But caſting my Eyes on the 
ſeven Stars, puts me in Mind to aſk a Queſtion J have Jong in- 
tended; and that is, Why are they called the ſeven Stars, when 
no Perſon, I believe, can tell above fix? _ 

Cleon. In Anſwer to this, I ſhall at preſent eh ſay, that 
in former Times, tis probable, there were ſeven to be ſeen, one 
of which afterwards became extinct, and was never more ſeen; 
and that as long ſince as Ovid's Days, (who lived in the Time 
of our Saviour) as is evident by theſe Verſes in his Fofti. 


- Now riſe the Pleiades, thoſe Nymphs 72 Fair, 


Once ſeven number d, now but fix there are. 


Now though there appear but ſix Stars in this Conſtellation to 

the naked Eye, yet take the Teleſcope and view them, and you 
will diſcover many more. 

Eupbreſ. Pray, give it me then; Il view them.— O ſurpri- 

zing— What a Number do I ſee! I can tell near twenty.— 


"They f fill a greater Space than the Glafs will take in. Some 
are 
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are very large, others ſmall.— There are e fo many, I 1 can t num- 


ber them all. 
Cleon. ] believe ſo, E uphbroſyne ne; for Dr. Hook tells us, that 
with a twelve Foot Tube he counted no leſs than 781 ars; and 


making Uſe of longer Teleſcopes he diſcovered ſtill many more. 


But that the. Univerſe abounds with numberleſs Numbers of 
Stars, you will ſoon be convinced, by directing the Teleſcope 
to any Part of that whitiſh Tract of the Heavens we call the 
Galaxy, or Mi lky Way. M 

Euphroſ. That I'll inſtantly do.— I ſee FRAY na 
They fill the Glaſs, like the nebulous Star.—If I turn the Tube 
this Way or that, ftill nothing but Stars are ſeen—Mofſt of them 


very ſmall, ſome ſcarce diſcernable.—The Region of Heaven 
looks light through all this Part.—Sure we have here a larger 


Proſpect into the Univerſe. 
Cleon. This Part of the Heavens being had by the 


Luſtre of ſuch an Infinity of Stars, gave Occaſion to the Hea- 


then Poets to make it the high Road to Heaven, or to the Court 


of Jove. Thus Ovid; 


A W, ay there is in Heav'n's extended Plan, 

Which when the Skies are clear is ſeen below, 

And Mortals by the Name of Milky know : 

T he Ground-work is of Stars, thro which the Rod 
Lies 2 to the Thunderer's Abode. 


| nd ct 1 5 


A wal and ample Road, whoſe Duſt is Gold, 1 
And Pavement Stars, as Stars to us appear, 2 
Seen in the Galaxy, that Milky Way, 

Lide to a circling Zone, powder'd with Stars. 


. the airanomical Poet Ates ſpeaking of we Galaxy, 


has theſe Lines; 3 


Nor need we with a prying. Eye ſurvey © 
The di fant Skzes, to find the Milky WW: ay, 3 
1 * 


. 
— — — — - 
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it muſt be ſeen by all, for every Night 5 : 
I forcibly intrudes upon our Sight, 
And will be mark d, for ſhining Streaks adorn 
Te Shies as opening to let forth the Morn, 
Aud as a beaten Path that ſpreads between 
A trodden Meadow, and divides the Green: 
Or as when Seas are plow'd, bebind the Ship 
uam curls on the green Surface of the Deep; 
In Heav'n's dark Surface ſuch this Circle hes, 
And parts with various Light the azure Shies, 
Or as when Iris draws her radiant Bow, 
Such ſeems this Circle to the World below, | 
It all ſurpriſeth, our inquiring Sight 1 
It upward dratus, ꝛbhen through the Shades of Night © 


It ſpreads its Rays, and darts amazing Light. | 
| CI Lin. J. 


Euphraſ. But why, Cleonicus, is this Part of the Hetvide 

ſtored with ſuch Myriads of Stars more than any other Part? 

Clzon. I cannot tell the Reaſon, but ſoit is; and hence it is 
that in this Part, oftener than in any other, we find the Ex- 
kinction of old Stars, and the Appearance of new ones. | 

Eupbroſ. I ſhould be glad to have a ſhort Account of theſe 
old and new Stars that you ſpeak of, N never heard any 
Thing on that Subject. 

Cleon. Hipparchus, who lived ſome Yon before Chriſt, is 
ſaid to be the firſt who ſaw or obſerved a new Star. After many 
Ages, in the Year 1572, a new Star appeared to Corn. Gemma, 
and Tycho Brahe, and became extinct in the Year 1574. It 
broke out with the Luſtre of Venus, and decayed very gradual- _ 

Iy all the Time, Such another was ſeen in 1604, and died a- 
way gradually in about the ſame Time. In the Year 1696, 
one Fabricius diſcovered the Szella Mira, or wonderful Star, in 
the Neck of the Whale, which is found to appear and diſappear 
periodically, its Period being ſeven Revolutions in fix Years. 
In the Year 1600, Vm. Tae diſcovered another in the 
Neck of the Stoan, which has ſince appeared of different Mag- 1 
nitudes,. and is now very ſmall. Another was diſcovered in the WW + 


Vear . by Hevelius, and diffippeared in 1672, Andi * the Su 
ear 
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Year 1686, the laſt new Star was diſcovered by Mr. G. Kirch, 
which returns periodically in the Space of about 404: — 
and theſe are all the fixed Stars which have altered their Appea- 


rance for 160 Years paſt. 
E uphrſ. Dear Cleonicus, I am obliged to you; 3 but ſoar I tire 


you with my Impertinencies : "Tis late, and-T'll have done, if 


you'll only tell me what I am to underſtand by the Star which 

I ſaw this Moment ſhoot along a good Part of the Heavens. 

Cleon. It was not a Star that you ſaw, my Euphroſyne, but 
only a fiery Meteor kindled in the Air, and then looked like a 


Starz and as all ſuch Bodies move ſwiftly, like a Sky-Rocket, 
while they ſpend themſelves, ſo this Meteor ſeemed like a ſhoot- 


ing or falling __ till it became CTY MCs to 
the hay | 


Thus oft before SIS io Winds 10. | 
The ſeeming Stars fall headlong from the Shes, 
And ſhooting thro the Darkneſs, gild the Night 


Wi th feveeping * and long Trails of Light. 
Daxrpzx- 8 VIxcI. 


Thus alſo Manilius; 


But fall, whey wand ing Stars * the Night, 

The falling Meteors draw long Trains of Light; 

Like Arrows ſhot from the celeſtial Bow, 

They cut the Air, and ſirike our Eyes below. E 
. IB, 


DIALOGUE v. 
Gs an  ECLIPSE * the SUN. 


Bee 8 
Ius been very anxious about the Weather To-day, How: it 
might chance to fall out, on Account of the Eclipſe of the 


Sun that is to be this Afternoon; but it is at preſent fine, and 
I hope 


- * 
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- I hope the Clouds will forbear, and permit us the e 
-Sight, eſpecially now you are here. a” 
Cleon. I believe it will be a fine Day throughout; 11 will by 
gin juſt at 393 Minutes after Three o'Clock, againſt which 
Time I will get the Fan e Chamber i in Readi- 
neſs for the Obſervation, _ : 
Eupbroſ. What I have often nu at, 8 is, how 
| | . tell when an Eclipſe will happen ſo long before- 
band, and to ſuch Exactneſs of Time. 
leon. It does ſeem wonderful to thoſe wha * not the 
| Principles they go upon; but I do aſſure you, my Euphroſyne, 
| the Aſtronomer can foreknow and predict the Time of an E- 
gelipſe to a Minute, with the ſame Eaſe, and in the lame Time 
as you can raiſe a Mince-Pye. 
| Eupbroſ. Indeed! Well, that old Saying is 3 All Things 
f are eaſy when e "Buty: pray, ——_— is the —_—_— = | 


the Word Eclipſe? . 
Cleon. The very — of the Thing i is implied! in the Word, 

which is of Greet Original, and ſignifies a Defz# or Deficiency; , 

and therefore is properly applied to expreſs the Loſs of Light in - 


the Sun or Moon. The Word Eclipſe alſo ſignified to Faint, 


von, or be ſict; and was generally applied to People when in a 
ainting Fit, or dying away; and the ancient ignorant Heathens, 
thinking this to be the Caſe with the Sun and Moon at ſuch 


| rs uſed to ſay they were Wer Thus Lucretius 3 5 


Eclipſes may be fold a thouſand Ways, Fr 
For if the Moon can flop deſcending Rays 
By thruſting her dark Self between, and ſo 
WM Bring fudden Shade, and Night on all below; -- 
Then give me Reaſons why there cannot be | 
Another Thing, too dark for us to fa, * 1 2 | { 


And fit to flop the Rays, as well as ſhe ? | 
Or, why the circling Sun, i ee . 
Some venomous Places of the neighbouring & hy, A 
May not grow ſich, and pale, and almoſt die? 

Thoſe paſt, grow well, regain his former Light. Þ.. 

Thus ſometime make us Day, nk Oe W 


Boox v. 
Thus 


and Levys parlererks, * 


Thus Firgil al i in his Petit enden to the Muſes; 201 
Give me 15 Ways ou wintiPHng gur to lou, 5 
The Depths of Heav'n above, and Earth belu ß 
Teach me the various Labours of the Moon. 
And whence ge . E 13 -< the wa | ee! 

a Ks + ©  GRORG. 1. 

1d 

Eupbroſ. I could beartiyp join with Virgil i in his Prayer) but 
I am afraid my Stars never deſigned me for an Aſtronomer y_ 
enough to underſtand the Nature of Eclipſes. | 
Cleon. Don't think ill of your Stars till you know you have 
Reaſon; I believe there are few Ladies who have not Intellects 
ſufficient to underſtand the general Doctrine of Eclipſes, eſpe- 
cially as to the Manner of them, without the mathematical 
Principles, on which the Theory depends. 

Euphrsſ. I ſhall be glad if I can be an mam of this to 
the reſt; I preſume you muſt go to Scheming again, if you in- 
tend I ſhould underftand any Thing of the Matter. 

Cleon. Without Figures, or Schemes, none can underſtand it; 

but with thoſe Helps they eaſily may. See here a FRO Draught 
of an Eclipſe of the Sun and Moon. 
Euphroſ. I do; and can aſſure you hit it appears at firſt 
Sight ſo eafy and expreſſive, that I em in Hopes I ſhall give you 
but little Trouble in the Explication. I fee the Earth in its 
Orbit about the Sun, and the. Moon in two Pofitions in her Or- 
bit about the Earth; in the firſt, ſhe is between the Earth and 
Sun, and caſts her Shadow upon the Earth; in the latter, ſhe 
is involved in the Shadow of the Earth, which 1 is then interpoſed 
between her and the Sun. 

Cleon. You conceive a very good Notion of the Thing in ge- 
neral, and a few Particulars explained will give you'a good 
Idea of both Kinds of Eclipfes. And fitft, for an Eclipfe of the 
Sun, you ſee that is occaſioned by the New Myon coming be- 
tween the Earth and Sun, by which Means her Shadow often 
falls upon the Earth in ſome Part, as at C; for to an Inhabitant 
at C, the Moon will appear to eover the whole Face of the Sun 
very nearly, and fo cauſe what v we call a total Eclipſe of the Sun. 

This 


ä 
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the Eclipſe to begin—lt wants 5: Minutes by 7 Watch. 


\ 


This is evident by drawing the Lines CMD and Ok, hai 
an Eye at C, touching the two extreme Parts of the Moon, M 
and Q; for thoſe Lines continued to the Sun will very nearly 
include his whole Body, as you ſee; and mer it can't 
be ſeen by the Eye at C. 

Euphroſ. I underſtand you rms well as to that; but you 
ſeem to intimate that the Moon does not wholly and entirely 


eclipſe the Sun' 5 Body, when ſhe is directly between us and 
\ him. 


Cleon. No, ſhe does not always; 3 becauſe her apparent Face | 
or Diſk is ſomewhat leſs than the apparent Face of the Sun, 


the Proportion being about 31 to 32; and therefore in the 
greateſt Eclipſe of the Sun, there will be ſome Time a very ſmall 


Annulus, or Ring, on the Sun's Extremity not eclipſed, but vi- 
ſible, as you will by and by ſee. 

Euphroſ. Beſides the dark Shadow MCO, there is a fainter 
Sort of Shadow AMO; pray, what am I to underſtand by 
. 
Cleon. That is called the Penumbra, or partial 8 be- 
cauſe a Perſon any where on the Earth's Surface between C and 
A will ſee only a Part of the Sun's Face eclipſed ; but ſo much 
a greater Part as he is nearer to C, or a leſs Part as he is nearer 
to A; for tis manifeſt when the Spectator is at A, he will ſee 

no Eclipſe at all, but the whole Face of the Sun will there be 
viſible, ſince the Line AME touches the Extremities of the 
Moon and Sun that are next to each other. . 

Eupbroſ. J apprehend you very well; for ſince in any Part 
between C and A there will be more or leſs of the Sun's Light, 
the Shadow ariſing from the eclipſed Part will not be fo dark 
as at C, where there is no Light, or next to none; and the 
ſame I ſee will happen all around the dark Shadow to the Diſ- 
tance of CA or CB. 

Cleon. I am glad to ſee you underſtand the "0p of an E- 
clipſe ſo well; you will as eaſily conceive that this penumbral 
Shadow will be darker about C, and leſs fo towards the Extre- 
mities of the Cone A and B, were it becomes inſenſible. 

Euphroſ. I do, Cleonicus; but ſee, the Time is at Hand for 


Clan 


r — 2 
=> — — RS 


2 — n r — * e 
— 8 5 == ny x > _— . 


— — — — 


— . 
” — 
. m ̃ Ie eng —— —ů — 2 ay. 


and. Lars PHILOSOPHY, 131 


* Cleon. Well, we are prepared for it, happen as ſoon as it 

will; I have fixed the Teleſcope in a proper Poſition for viewing 

it; and thereby you will ſee it in the Heavens. I have alſo dar- 

| kened the Chamber, wherein you will ſee the Eclipſe in Mi- 
niature very perfectly; and have ſo ordered it that you only 
need to ſtep out of one Room into another to ſee bot. 

Euphroſ. Dear Cleonicus I am greatly obliged to you ; but let 
me ſeat myſelf at the Teleſcope to obſerve tbe Beginning. 1 

Cleon. Do ſo immediately; ; there is a Piece of black Glaſs 
before the Eye-Glaſs in the Teleſcope, through which: you 
may view the, Sun without hurting your Eyes. vo 

Euphroſ. Very good, Cleonicus ; let me view 83 I fe 
his glorious Face, and the ſeveral Spots which N it 

there is yet no Appearance of an EclipſmGG. . 

Cleon. In half a Minute you'll fee it. | 

Eupbroſ. I do: The Moon juſt touches ie on the 
right Side and covers a very ſmall Part let me 
ſee it in the Chamber — | 

leon. Look in — 

Eepbroſ. Tis juſt as I ſaw it at large in the Teleſcope, "EA 

| beautiful it appears in that ſmall Picture But here it begins on 

| the leſt Side, how is that ? 25 

| | Cleon. That is, becauſe the "SOR of the Sun is nl 

/ by the ſingle Glaſs in the Scioptric Ball — See, there is a large 
| WW] Spot, which the Moon will preſently hide, — view it in the 
Teleſcope— | 

Eupbroſ. I will he Moon is a upon it — it diſ- 
appears — alſo another ſmall Spot below — ſhe advances apace 

Ei the Sun is near one quarter eclipſed—T'l ſee it now in the 
dark Chamber 

Cleon. Do; I'll look WMro' the Tube — Tell when you ſee a 
Spot juſt going to be hid — | 

Euphroſ. J will — the duck, Circle i is very near one on the 
upper Part 4 

Cleon. I ſee it, — ſpeak wheat! it 1 „ 3 6s 

Euphroſ. The Moon juſt touches it tis gone. 

Cleon. J obſerved it the Inſtant you ſpoke ; from hence you 
ſee how truly every thing in the Heavens is repreſented in the 
bicturing of a dark Chamber. 

44 | Eupbreſ.. 
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Euphreſ. Very finely, indeed; I never obſerved an kept 
with ſo much Pleaſure and Exactneſs before — But ſee, me- 
thinks it begins to appear ſomewhat darkiſh, or elſe 'tis my 
Fanc 
. Chen. The Sun is now about two thirds eclipſed, and the 
Day-light begins to be 1 diminiſhed, and will be ſo in 
2 few Minutes. — 
Eupbroſ. *Tis darker than it was — III view the Sun again 
— he appears horned like the Moon in her laſt Quarter; — a 
great Cluſter of Spots will be hid by-and-by. — 6. 
| Cleon. They will ſo— the Darkneſs increaſes very ſenſibly — 
the Air ſeems obſcured, you will quickly fee the Stars — 
. The Stars Will it be ſo dark as to n. them 
viſible ? 
Cleon. Viſible, yes, 2 a conſiderable Time; you will lee 
Day. converted into Night — 
-. Euphreſ. Bleſs me, you make me ſhudder at the Thought. — 
The Spots are gone, Cleonicus. 
Cleon. They are, I fee, in the 228 from the Window, 
how the People ſtare and are ſurprized in the Street ——— 
Eupbroſ. Surpriz'd, and well they may; I believe they never 
ſaw it ſo dark in the Day-time before How dark it is! 
Cleon. It will be much darker by-and-by — in about three or 
four Minutes the Sun will be totally eclipſed — 
Euphreſ. J find it cold too, as well as dark, Cleonicus. 
| Cleon. It is cold — fee the Owl flying over yonder Meadow— 
ſhe thinks *tis Night 
Euphroſ. J ſee her — ſhe hallows too — Hark ! there's a ge- 
neral Murmur in the Streets I heard one . he believed the 


World was going to be at an End — 
Clron. Very likely; they can't tell what to think of a Thing 


ſo very ſtrange— See, yonder, a large Star appears 

Eupbroſ. J fee it — and many more — I believe the Sun is 
nearly quite eclipſed — The Birds chirrup, cry, and fly to the 
Hedges, as if very much frighten'd —— 

Cleon. They _ areſo—the Sun is now as much u as 
it can be — 

- Euphroſ. Then I now ſee the Ring, which you ſpake of, 
which the Moon leaves upon the Rim of the Sun 


— 
* 


"Hs 
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' Clan. Thus you ſee the Moon appears leſs than the Sun — 
We are.now in the Dark Shadow, which will not continue _ 
— the Stars all appear — 

Euphroſ. Look, ſee how the Beaſts run e the Trees — 
what do the poor Creatures think! 

Cleon. Think! they can't tell what the Matter is, — = 
know *tis ſomething very RY ot = be has mig 
a Night not ſo dark as it is now. 

Eupbroſ. That am ſure of — well tis very Rarpirtaltlg — 

Cleon. So it is, to ſee che two great A of Heaven in a 
manner both extinguiſned! oP 

Eupbroſ. The greateſt Darkneſs is over 1 ſee — Pray, was it 
ever fo dark in an Eclipſe beſore? | 

Cleon. Ves, and rather darker ſometimes; for it may now and 
then happen that at the Time of an Eclipſe the Moon may be at 
ſuch a Diſtance from the Sun as to appear ſomewhat larger than 
the Sun, and fo will entirely hide his whole Face; whereas now 
a ſmall Ringlet appears; and this is more properly called a Cen- 
tral than a Total Eclipſe of the Sun. 

Euphroſ. Do there often happen ſuch very great and total 
Eclipſes of the Sun? 

Cleon. To ſome Part of the Earth or other there does; but 
not in any one Place; for in England J know not of above two 
total Eclipſes that has happened in this or the laſt Century, viz. 
one in 1652, on Monday, March 29; and the other in 1715, 
21ſt of April, when it was total about two Minutes of Time. 
The next great Eclipſe happened in 1737, Feb. 18. Another 
pretty large one happened in 1748 on the 13th of July; ; beſides 
theſe, we have no other to happen *till the Year 1764, when more 
than five Parts out of ſix of the Sun's Diameter will be eclipſed. 

Euphreſ. The Thing would not be ſo ftrange if it happened 
often. — The Sun recovers his Splendor apace — the Stars begin 
todiſappear; and the Beaſts retreat from their Coverts to the 
open Fields again. 

Clean. Yes, *twill foon. be Day once more, but a  hort one 
theſe ecliptic Nights laſt but a little Time; they are ſcarce ſuf- 
ficient for a Nap 

Eupbroſ. Pray, how large may the dark Shadow of the Moon 


be on the Part of the Earth which it ſweeps? 
X 2 Cleon. 
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Cleon. When at a Mean, it takes in the Compaſs of about 
150 Miles; and when greateſt it extends to 220 Miles. 
Euphreſ. But what you call the Penumbral „ 1 R is 
vaſtly larger 
Cleon. Ves, it is 6 ; i involves a Part of the Earth's Suxface, 
no leſs than about four thouſand three hundred and ninety-ſeven 
Miles over, at a Mean; and when greateſt, it takes in about 600 
Miles more; and therefore all People about us, to the Diſtance 
of near two thouſand and five hundred Miles, will fee the Sun 
eclipſed more or leſs. | 
Euphreſ. The Eclipſe, I ſee, is nearly at an End: I 90 «fare you, 
Cleonicus, I never ſpent 24 Hours with more Pleaſure, and agree- 
able Surprize than now. —If you pleaſe, we will now go drink 
Tea, and then I ſhall trouble you with a few more nine 
about an Eclipſe of the Moon. 
Cleon. With all my Heart, my Euphroſyne ; you know nothing 
gives me a greater Pleaſure than to ue _ Enquiries — 
natural Things. a | 


DIALOGUE VL 
Of an ECLIPSE of the MOON. 


Euphroſyne. 

S the Eclipſes of the Sun which are viſible to us muſt 1 
happen in the Day- time, ſo thoſe of the Moon muſt ever 
be in the Night, I conceive, Cleonicus. 

Cleon. And very juſtly, Siſter ; for ſince an Eclipſe of the Moon 
can never happen, but when the Moon is at full; and ſince 
the Moon is then in Oppoſition to the Sun, ſhe will riſe when 
the Sun ſets; therefore no Eclipſe of the Moon can be ſeen by 
us till after Sun-ſet. But the Moon ny and often does, riſe and 
ſet eclipſed as well as the Sun. | 

Euphroſ. As I ſaid before, I need not aſk how an Eclipſe of 
the Moon happens, for tis plain from the Scheme, that it is by 
the Moon's paſling thro the dark Shadow of the Earth FGLN, 

Cleon. 
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leon. It is ſo; for the Earth at that Time coming between 
4 * Sun and Moon, and being much larger than the Moon, does 


caſt ſo large a Shadow as often involves the Moon a conſiderable 
Time therein. According to Lucretius: : 


So whilſt the Moons their monthly Cairſes run 
Within the Reach of Earth's dark ſhadowing Cone, 
The Earth, revengeful, flops the ſtreaming Light, 
And hides the Jy Moon in . 2 Ni = 


Euphroſ. The % ee Moon. I think it is a very beautiful 
Metaphor on that Occaſion. 

Cleon. It is ſo; and it is only a Metaphor in the Poet; but 
the Vulgar among the Ancients did 'indeed* believe that the 


Moon was actually /ich, and lab as in an Agony, and ſuf- 
fered a Kind of Death. 


Eupbroſ. Indeed ! Pray, how came they by ſuch a Notion? 
Cleon. Their Superſtition taught them to look on the Moon as 
the Goddeſs who preſided over the Earth ; and their Credulity 
(for the Ignorant believe any thing) made them fit Fools for Magi- 
cians and Inchanters to work upon; for theſe deceitful Wretches 
made them believe that it was in their Power to bring the God- 
deſs down from her Sphere, and to torture her by muttering over 
ſome Charms and Incantetions i in Verſe; to which Milton thus 

— _— | | 


Net uglier follmwed the Ni gt Hag, whe call d 
In ſecret riding thro' the Air, ſhe comes 

Lured by the Smell of infant Blood to dance 

With Lapland Witches, while the lat” ring Moon 
Eclipſes at their Charms. 


And alſo Butler ; 


Or putting Tricks upon the Moon, 
Which by C onfederacy are done. 


Your antient Conjurers were wont 
To make her from her Sphere diſmount ; 
And ta their Incantations loop = 


Vea 
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Vea, ſo great was the Stupidity and Ignorance of the Ancients 
that even Sze/ichorus and Pindar, two Poets of great Name, were 
of this ridiculous Opinion, if we believe Pliny the Hiſtorian. | 

Euphroſ. And, pray, what did the poor deluded Mortals to 

in Behalf of their Deity, in ſuch a diſaſtrous Caſe. 
| Cleon. Do! You'll ſmile to hear they endeavoured to relieve 
her by ringing of Bells, ſounding Trumpets, beating of braſs 
Veſſels, and making great Noiſes by hallowing, hooting, c. 
to drown the muttering of Witches that the Moon might not 
hear we” ns and ſo receive no Harm, According to Lee's Imi- 


— T he 3 Moon is all oer Blood. | 
A ſetting Crimſon flains her beauteous Face; 
Sound there, ſound all our Inſtruments of War, 


Clarions, and Trumpets, ſilver, braſs, and iron, 
And beat a __ Drums to beip her Labour. 


And Meda, boaſting of her inchanting Power in Ovid, ſays, 


I cleave the Rocks, the knotted Oaks T break, 
Remove the Foreſts, and the Mountains ſhake ; 
Force Earth to groan thro all her hollow Caves, 
And call the flumBring Ghoſts from filent Graves. 
Thee too, O Luna! from thy Sphere I call, 
Tho Braſs relieves thee, and olirutts thy Fall. 
MzTan. Lib. VI, 


And thus Tibullus; REY. . 


dene er the Moon is ford from wand ring Stars, 
The Midwife Nations ſound from far the Braſs. 


And laſtly, Juvenal, ſpeaking of a loud ſcolding Woman, 
ſays pleaſantly, that ſhe alone was able to relieve the Moon 
out of the Labour of an Eclipſe 


Forbear your Drums and Trumpets, if you pleaſe, 
Her Voice alone the Ia ring Moon can eaſe. 
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And this ſtrange und abſurd Piece of Superſtition is practiſed 
to this Day among the Turks and Heathen Nations with many 
and various ridiculous Ceremonies more than I have mts as 
Hiſtorians inform us. 

Euphroſ. Well, you have entertained me with a pleaſant Di- 
greſſion, which thoroughly convinces me how neceſſary it is 
for every one to ſtudy Philoſophy who would have but a tolerable 
Notion of Things, and not be abſurd and ridiculous in his Sen- 
timents. But to return to the Matter —Pray, in how many 
Particulars does an Bebyfe of the Moon differ from an Eclipſe of 
the Sun | 

Cleon. In the following, viz. Firſt, The Moon is really and 
truly eclipſed by the Shadow of the Earth ; whereas in a Solar 
Eclipſe the Sun is nat eclipſed, but the Earth by the Shadow of 
the Moon. | 

Secondly ; An Eclipſe of the Moon begins on the Eaſt Side 
or Limb, and ends on the Weſt ; but the contrary happens i in 


a Solar Eclipſe. 
' Thirdly; The Lunar Eclipſes are more frequent to any one 


Place than Solar Eclipſes. Becauſe, 

Fourthly ; An Eclipſe of the Moon appears from all Parts of 
the Earth to be the ſame as it really i is; whereas an Eclipſe of 
the Sun does not; but may be total in one Part, partial i in ano- 
ther, and none at all to others, at the ſame Time. | 
Pifthly; But Solar Eclipſes are more frequent with reſpect to 

the whole Earth than the Lunar ones; becauſe the large Pe- 
numbra of the Moon can oftener fall on the broad Surface of the 
Earth than the ſmall Globe of the „ can fall into the conical 
Shadow of the Eartn. 

Sixthly ; The total Darkneſs of a Lunar Eclipſe laſteth 12 - 
Hour, ſometimes more; but that of a Solar * not above 


two Minutes. 


Theſe are the principal Difference of Eclipſes, Solar and 
Lunar. | 
Euphroſ. I thank you;. Cleonicus; you take a great deal of 
Pains with me; but one Queſtion more. Pray, do you know 
the Dimenſions of the n Shadow at the Diſtance of the 


_ r 


* 
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Cleon.. Ves; the Shadow of che Earth, vhere the Moon paſſes 
through it, is about 5900 Miles in Diameter, which is n 
three Times the Diameter of the M EO 1 | 

Euphreſ. How long may an Ecl te of of tie Moon continue 
from firſt to laſt whan: greateſt - 

Lien. From the Time of the e 
Shadow at I, to the Time of her Bean at H, is ſometimes 7 
Hours, and ſometimes more; and the Time of total D 
is generally 12 Hour, as I told you before. 

Euphroſ. 1 have a few more Queſtions concerning Eclipſes that 
I want reſolved; but on Account of the Viſit we are to make this 
Evening muſt refer them to another Seaſon. 
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12 of Eclipſe _ bad a ever To more walk = : 


0 ach Particular. ak 5 
Eupbroſ. One thing I aa to WAG ne our 
Almanacks of ſeveral Years preſent us with different Numbers: - 
Ol Eclipſes, ſometimes they tell us we ſhall have zwo, ſometimes 
Four, and at other Times fix - Alſo; why they happen at ſome. 
certain ew and Full Moons and. not at ery and other. * 
like Matters. 5 ger 
Cleon. That It may give you a SR Idea of fach Things, 1 itis 
We de you ſhould conceive it by a little eaſy. Inſtrument. of 
two circular Pieces of Paſteboard which I have here prepared, 
and contrived toilhew the. Nature of the Thing. One of * 
Pieces AFM is to repreſent the Plane of the Moon” s Orbit. 
. Very good! and what is the other deſign'd for 3 
Clan. 
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kon. The other Piece UFLP, repreſents the Plane in which 
the Sun, or the Earth's Shadow appears to move in at the Diſ- 
tance of the Moon. For in the Firmament, the Sun ſeems to 
go in the ſame Tract very nearly with the Moon; and if the 
conical Shadow of the Earth were cut through, at the Diſtance 
of the Moon, that Section would appear a dark circular Space, 
and to move in the fame Tract with the Sun. 

Euphroſ. Well; and how then? 

Cleon. Then the Edge of the circular Piece AF MP will re- 
preſent the Orbit of the Moon, and that of the other Piece 
the Orbit of the Sun, or (in _— es the e at the 
Diſtance of the Moon. 

Eupbroſ. So far I chend you pretty well; pray, pre- 
ceed. 

Cleon. In he laſt Place, you au Bez that the Plane of 
the Moon's Orbit does not lie exactly level with the Plane of. 
the Ecliptic, but one Half below it, and the other above it, 
juſt as you. ſee me put theſe two Pictures of Paſtboard together. 

Euphroſ. J ſee your Meaning plain; the Half FAP 125 n 
the Ecliptic, and the other Half FM above it. 

' Chon, Well, then the Diſtance between theſe Planes: 0 their 
Extremities is called the Latitude of the Moon; that below the 
Ecliptic is the South Latitude; the other above it the North La- 
titude ; becauſe the Moon in deſcribing the lower Part EAP is 
Southward of the Sun; but? in me _ wy F MP ſhe is een 
ward of it. 

Eupbroſ. I den you 0 f few mery "4 -pray go on. | 
Cleon. Alſo the Points F and P, where the Planes croſs each 
5 n are called the Nodes; and F the Aſcending Node, becauſe: 
there the Moon riſes above the Ecliptic, and is thus marked 8; 
the other, P, is the Deſcending Node, marked thus 8: And 
now having ſufficiently explained the Inſtrument, it will be 
very eaſy to underſtand the ene. you n farther of E- 
clipſes. | 
Euphroſ. If fo, I ſhall be very g glad; and pray let me know 
when, or in what Part of the Moon 8 Orbit there no and 
when there may not be an Eclipſe ? 

Cleon. I ſhall ſatisfy your Enquiry firſt of Solar Edipſes ; ; and 
therefore from what I have already ſaid, you will eaſily con- 

ceive 
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ceive, that a Spectator at the Earth, a bc, will view ws appa· 
rent Faces of the Sun and Moon very nearly equal at the Dif- 


tance of the Moon; and conſequently the Moon journeying 


round every Month in her Orbit AFM, and the equal Solar 
Diſk moving round the Ecliptic UFLP, which two Orbits in- 


terſect each other at F and P; it muſt happen that in the Courſe 


of a Year the Sun will be ſeen in the Nodes F and P, at two 
different, and almoſt oppoſite Seaſons of the Vear; and will 
be for ſome Time ſo near them on each Side, that when the 
new Moon paſſes that Part of her Orbit, ſhe muſt neceſſarily 
hide or cover either the Whole or Part of the Sun's Diſk or 
Face, and fo produce an Eclipſe of the Sun, total or partial: 
For ſince the Inclination or Diſtance between the two Orbits 
grows leſs and leſs from AU, where it is greateſt, towards the 
Nodes where it is nothing; ſo there muſt be a certain viſible 
Latitude or Diſtance as at C, B, which is juſt equal to the Sum 
of half the Diameters of the Moon B, and Sun C; (becauſe 
the greateſt Latitude, AU or IM, far exceeds that Sum.) Again, 
fince the viſible Latitude BC is equal to the half Diameters of 
the Sun and Moon, the Moon in paſſing along will juſt touch 
the lower or Southern Limb of the Sun, but cover no Part of 
his Surface: Conſequently any new Moon before the Point B, 
as at d, will have ſuch a Latitude from the Sun at e, as will 
exceed the Sum of their half Diameters, and fo will be ſeen to 
paſs at ſome Diſtance below the Sun, and not touch it.— But 
if the new Moon appears nearer to the Node F, as at D, where 


her Latitude from the Sun at E is leſs than the ſaid Sum of the 
half Diameters of the Sun and Moon, then the Moon will be 


ſeen to paſs over a Part of the Sun's Diſk, and fo cauſe. a ow 
tial Eclipſe of the Sun where it is viſible. | 
Once more; if the new Moon happens in the very Meds it- 
ſelf, as at P, the Sun being there alſo, the Moon then having 
no Latitude muſt neceſſarily paſs over the whole Diſk of the 
Sun, and ſo produce a central and total Eclipſe of the Sun. 
Laſtly; New Moons on the other Side of the Node F, to the 
ſame Diftance G H, will produce Eclipſes, more or leſs, on the 
upper or northern Part of the Sun; . but at H the Sum of the 


half Diameters and viſible Latitude being again equal, the Lu- 


minaries will there but juſt touch each ocher; and in all Part 
far- 


* 
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I 
* 
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farther from the Node, as at K, there will be no Eclipſe poſſi- 


ple; for the Moon will then paſs above the Diſk of the Sun. 


Eupbroſ. It is all very evident; and therefore I preſume the 
Points B and H'in the Moon's Orbit are whiat you call the _ 
tic Boundaries, or Limits of Solar Eclipſes. 

Cleon. Yes, they are ſoz and now with Reſpect t to n 
Eclipſes, we muſt turn our Eye to the oppoſite Parts of the Or- 
bits on each Side the Node P, where we ſhall view the Full- 
Moon in her Orbit, and the Section of the Earth's Shadow at 
the Diſtance of the Moon's Orbit in the Points. O, P, Q: S. 

Now, in the firſt: Place, let us confider that if the Full Moon 
happens at N or R, where the Earth's Shadow paſſing by juſt 
touches it, then in any Point between N and R, the ſaid Shadow 
will more or leis involve the Moon, and ſo cauſe a Lunar E. 
clipſe in a greater or leſſer Degree; and therefore thoſe two 
Points, N and R, in the Lunar Orbit, where the Sum of the 
half Diameters of the Moon and Zarth's Shadow is equal to 
the true Latitude of the Moon, are the Boundaries or Cares 'Y 
Lunar Eclipſes, on each Side the Node TP7. 

Again, in the ſecond Place; the nearer the et is to * 


Node P, the greater will be the Eelipſe, and therefore greateſt 


of all, and central, in the Node itſelf, where the Shadow: of 
the Earth is near three . n thee: * Og 251 for 
merly told you. C5 3 b 


Eupbroſ. The Manner as n the Bouinlarigeb#: a Lu- 
nar Eclipſe T ſee is the ſame nearly as that of the Solar ones, 


and as eaſily underſtood. But unleſs I could tell which were 


greateſt, the Sten of the half Diameters of the Sun and Moon, 


or of the Shadato and Maon, I can't tell which eue be greats 


eſt, the Limits of a Solar. or Lunar Eclipſe. © | 
Cleon. Though the latter Sum be in itſelf greater than the 


former, yet the former, with Reſpect to the viſcble Latitude of 


the Moon, is greater than the latter, in Regard of her true Las 
titude; and WP _ beer 1 a hard E CO exceed 1 8 77 


a Lunar one. 


Euphrof. I ſhould hs! caſhed to know 3 in a what Tine che Sun 
moves over the ecliptic Limit CG. 295 ö 


Cleon. Theſe Limits are — viriable; ; bar eben CG. 


is leaſt, the Sun takes up about 28 Days in paſſing over it, and 


32 Days when OO EW. Euphreſ. 
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Euphreſ. And pray what is the Time between! one new y Moon 

and another? e pO. 
Cleon. Twenty- nine Days and an half. 
' Euphreſ. Why then, when the Limit c is 9 theirs 

muſt neceſſarily be an Eclipſe of the Sun during his Stay within 


that Limit; but when it is leaſt, I perceive it is „ there 


may be no Eclipſe of the Sun that Node. 
Cleon. Tis indeed poſſible there may not; but the Cha 


there will not is ſo very great, that it was never known to hap- 


pen, I believe. On the other Hand, when the Limit is leaſt 
there is one Eclipſe very certain, and there may be #19 when 
greateſt; and this ſometimes happens, as in the Vear 1736, 
1743, &c. But theſe twin POOR are w_= Necker wad Ane 
— to us inviſible. „e 


Eupbroſ. Of all this I conceive the Reaſon pretty well; and 


now for the other Node: Pray am 1s the Shadow of the 


Earth within the Lunar Limit O 
Cleon. This Limit is alſo variable; and when greateſt the 
Shadow paſſeth it in 24 Days; and when leaſt, in 19 Days. 
Eupbroſ. Then fince from Full Moon to Full Moon there is 


29 Days and an half, if the Full Moon ſhould happen in the 
Beginning of the Limit, as at N, before the Moon could again 


return to the fame Node, the Shadow would be paſt the Scher 
Limit Q; and fo there would be no Eclipſe of the Moon, in 
ſuch a Caſe, that Node, even * the Limit“ is ty: _—_ 
of all., 5 5 wg 2 

Cleon, Very well obſerved, E e nor can bene * 


8 be two Lunar Eclipſes together at the ſame Node, when the Li- 


mit is greateſt; ſo that upon the whole you ſee there can be but 
one Eclipſe of the Moon within tons nn ee and * 
times none at all. + NN 
Euphroſ. Then 1 a tis poſſible, chat in bene Ven, ther 
may be no Lunar Eclipſe at all. 13 
Cleon. Yes, it is; and thus it e in the Aion NY 
1738, 1745, 1752, the preſent Year 1756, and 17633 forin 
theſe Years there was no Eclipſe of the Moon; and but two 
of the, Sun, and both inviſible to us, _ that of Aug 


the 3d, 736. | 5 
Euniry . | ( 
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Eupbroſ. We find by Experience that the Solar and Lunar 


Eclipſes happen both at the ſame Times of the Year, which i is 


alſo evident from the Inſtrument. | 

Cleon. It is ſo; for the new Moon, which obſcures the Sun in 
the Solar Limit, 1s itſelf eclipſed by the Shadow of the Earth at 
the Lunar Limit, when it is next at Full. | 

Euphroſ. I underſtand you very well; and I farther obſerve; 
that as the Nodes F and P are in oppoſite Points of the Orbit, 
ſo after half a' Year, the Nodes will change their Nature, and 
that which is now the Solar Node will then become the Lunar; 
and the Lunar Node that now is, will then become the Solar 
Node, and will be the Seaſon of Eclipſes again. 


Cleon. It will not be quite half a Vear between, becauſe the 


Sun, for Inſtance, may be eclipſed at the End of one Limit, as 
at G, (as in the Year 1732, Dec. 6.) and at the Beginning of 
the other at O, (as May 2, 1733) in which Time there inter- 


vened not above 147 Days, which is ſhort of half a Lear by 


35 Days. Vea, the Sun may leave one Limit, and arrive to 


the next in about four Months and an half, as in the Year 1740 


the Sun was eclipſed Jan. 17, and again in June 123 and an- 
other Reaſon for this is, that the Nodes F and P are not fixed, 
but move in a retrogade Manner, ſo as that the diſtant Node is 
carried towards the Sun, and they meet near ten Days ſooner 
than if the Node were fixed. 


Eupbroſ. Well, I am not now ſo much at a Loſs to gueſs | 


the Reaſon why we have in different Years a different Number 
of Eclipſes; ; why one Year four, another Year to, and a 
third Year five or ſix; and alſo the Reaſon why they happen at 
ſuch and ſuch Intervals and Seaſons of the Year: This Doc- 
trine of Nodes and Limits has given me the Rationale of E- 
clipſes beyond whatever I expected ; and now to be plain with 
you, I am got to a ne plus ultra, for I know not what further to 


aſk or ſay on the Subject of Eclipſes. 


Cleon. We have pretty well exhauſted the Subjeck, indeed, 
Euphroſyne, and 1 ſhall only obſerve to you next, that the Year 
1740 had ſix Eclipſes in a very peculiar Manner; for in thoſe 
Years wherein fix Eclipſes happen, there are generally two of 
the Sun and one of the Mobn at each ecliptic Seaſon ; but in that 
Year there were three ecliptic Seaſons, or the Luminaries came 

| three 
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three Times within the ecliptic Limits, and each of them Tuf- 
fered an Eclipſe each Time; fo that in that Year there were 
three Eclipſes of the Sun, and three of the Moon; » Thing 
which very rarely happens. But Eclipſes, like all other Things, 

in a long Courſe of Time, undergo a great Variety of Mutas | 

tions and Changes, in the Circumſtances we _ now. been 
em" 


#9 


A | 
Bf 


Thus Py 1 Motions taught of STARS above, 1 
Of SUN, and Moon, and by what Cauſe they move; . 
And how eclipſed they looſe their gaudy Light, 
Aud ſpread ver all an unexpected Night, 
As if they wink'd, and then with open Eyes 
View'd all again, and clear'd the lower Skies. 
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| Euphroſyne. | +" _ . 
T* Converſations which have paſſed between, us. of late 
have opened a new and ſtrange Scene of Things to my 
Mind, and given quite a new Turn to my Thought 4 uſed to 
fancy the Earth on which we live, and the viſible Lights of 
Heaven were all the Creation, the Whole of the Universe; 
nor did I ever imagine God had more than once faid, „Le 
make Man. I thought we had held the ſecond Claſs of .created 
Beings, and muſt acknowledge Superiority only to Angels. But 
what can we think of ourſelves, Cleonicus, if every Planet bea 
World, and every Star the central Sun of a Syſtem ?;, If .eve- 
ry Syſtem be inhabited, and thoſe a various as rar 
Globes * live on thats 


k * 
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Clliaonicus. We can t certainly tell what to think, my Eupbro- 
; fine; the Idea is too grand for human Comprehenſion ; even 
'  Reaion, Nature, and Analogy here are but blind Guides; they 
conduct us with Certainty but a little Way in the Abſtruſities 
of infinite Creation; and e'er we have paſſed, as it were, the 
Threſhold of the Univerſe, we are loſt and confounded. With 

the Poet we may * = 
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New had th eternal Archite® ſupreme, 
| n Ampliture ftretch'd out this wond rous Frame 
85  Equipt magnificent, the Houſe of God, 
. Through Heighth and Depth, his boundleſs, blaſt Abade z 
One Houſe, one World, one Univerſe divine, 
M bere countleſs Orbs thro countleſs Syſtems ſhine. 
©  Syflems! which view'd throughout the Circuit wide, 
Or oſt —or ſcarce the pointed Sight abide. 
(Thro' Space immenſe, with Diminution ſeen) 
Yet baundleſs, to thoſe Worlds that roll within 
Each World as boundleſs, to its native Race, 
That range, and wanton thro its ample Space; 
| Frequent thro* Fields, thro' Chauds of Fragrance yup 
Or n the wat ry, or ethereal May. 
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Univerſal Beauty: 


Enphroſ. The Poet's Reflections are 3 juſt; they do 
indeed inſpire us with noble and auguſt Sentiments of the divine 
Being: He has made, and by his Providence governs, not one, 
but an Infinity of Worlds! How narrow muſt their Concepti- 
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to ons be, who imagine our Earth contains the whole of the rati- 
off onal Species, or that Heaven is to be repleniſned with Colo- 
le; nies from this little Spot alone! | 
us Cleon. Very true, Siſter; our Earth's a little Spot indeed, 
ted and inconſiderable in Compariſon of the more noble Parts of 
But this, much more of thoſe of innumerable other Syſtems. In 
den Regard of which, Mr. Baker thus FIR with opinion- 
Ve- ated Man. ; 

85 | What is this Earth, of which thou art ſo proud? 

ole Loft and unknown in the more glorious Crows, 


„ : | A Paine 
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A Paint it ſcarce appears. — Eier it begun, 
The Reſt their * have | : — 
And Hall, when it's no more, to endle 105 Ates run. 

; Univerſe, | 


Euphroſ. Our Earth to be ſure can be conſiderable: to-no Part. 
of the Univerſe but ourſelves, and perhaps to the Inhabitants - 
of the Moon, who behold it as a very large and bright Moon; 
but as to all other Worlds, Mercury, Venus, and Mars except- 
ed, the Exiſtence of our Earth, (I find by what you have ſaid) 
is neither known or ſuſpected by them: And if the Earth be not, 
then furely its Inhabitants muſt be abſolutely unknown, and in- 
conſiderable with Reſpect to the Univerſe. 
Cleon. Your Obſervation is very juſt, Euphroſyne; and yet 
you ſee what an high Value Mankind are apt to put upon them- 
ſelves. Becauſe we are ſuperior to Brutes, we imagine we are 
next to Angels in the Scale of Beings : Becauſe we have Domi- 
nion over the Fowls of the Heavens, and Beaſts of the Earth, 
we invade the Stars, and claim a Sovereignty over all the celeſ. 
tial Worlds, becauſe this terreſtrial Spot is put under his Feet. 
But how abſurb, how ridiculous is our Vanity, in thinking all 
Things made for our Uſe, when the utmoſt Uſe we make of 
any Thing about us is but very trifling : Of all the numberleſs 
Species of Animals, how few do we know? how few do we 
uſe ? how many do we fear? how many do we fly from? Again, 
do we boaſt the Uſe of the Sun? fo may the moſt contempti- 
ble Inſet: Does the Moon light up the Night for us? fo it 
does for the Owls, &c. alſo. If all the Planets of -our Syſtem 
were annihilated, few beſides Aſtronomers would miſs them. 
. Laſtly, who is the Man that can ſay any one fingle Circumſtance 
of his Life was ever affected or altered by any one, yea, all of 
the fixed Stars? The Pride, therefore, and Arrogance of Man 
in challenging to himſelf the Empire of the Univerſe, are hand- 
ſomely laſhed oy the Satire and Irony of the following Tres. 


The Stars were only made to light thy Way, 


Where's now thy Pride, which lately dar'd to 2 ; 
And all the Univerſe thy Pleaſure to obey? ? 


.  Wiat 
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2 impious Madneſs urg d thee on 10 cal! 
Thyſelf the ſole and ſovereign LORD of all? © 

F fuch thou art, let ſeme plain Proof be ſbown, 
And make thine Empire o'er thy Vaſſals known. 
Bid the Sun ſhine; command the Winds to ceaſe > 
Make the Rains fall; or chide the Seas to Peace. 


t What ! are theſe deaf? — Once more exert 25 "IR 

*. Try which of all thy Subjects will obey : 

Enjoin the Tyger-to refrain from Blood, 

- Or bid the Crocodile provide thy Foed, Yo 

Theſe knaw their King, perhaps, and will comply. _ 

bk | Hail, mighty Lord !-.-What ! does the Monarch fly ®. 

- Unhappy Prince! whoſe impotent Command © c 
The meangſi ef thy Veſſals dares with/tand, 

et _ wreſt the 8 from ” 1 Hand. : | 

15 by 1 | ETD Univerſe. 


Euphraſ, Your rehearing thoſe Lines brings to my Mind a 
Fable of the late IONS _ Gas of the __ and Flea, to 
this Purpoſe e 


M bat Dignity s in Human Nature, 
Says Man, | the moſt eoneeited Creature, 
As from a Cliff he caſt his Eye, 

And view'd the Sea and arched Shy / 

The Sun was funk beneath the Main, 

The Moon, and all the flarry Train, 

Hung the vaſt Vault of Heav'n. The Man 

His Contemplation thus began. 

When I behold this glorious Show, 

And the wide wat'ry World below, © 
The ſcaly People of the Main, 
The Beafts that range the Wood or Plain, 
The wing d Inhabitants of the Air, 

The Day, the Night, the various Tear, 

And know all theſe by Heav'n defign'# 
As Gifts to pleaſure Human Kind. 
I cannot raiſe my Worth too high; 

Of what vaſt Conſequence am F. 

1 


Not 
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Not ef th Importance you ſuppoſe, 
Replies a FLEA upon his Noſe: . 
Be humble, learn thyſelf to ſeans | 
Know, Pride was never made for Man, 
"Tis Vanity that fwells thy Mind. | 
Hhat! Heav'n and Earth. for thee asf 7/40 

| For thee. mad only for our Need; wy 
That more Important Fleas might fu, 


Clin. The great Mr. Pope too makes fa perf Jet of the 
giddy, humouroys Creature, Man, — 5 


\ Created, half to e, and Jatf to fall; ip 

/ (Great Lord of all Things, yet a Prey to all. 

. Sole Fudge of Truth, in endleſs Error hurl d; 
The Glory, 7 ft, and W . wy W rid. 


3 he makes the Angels 3 the greateſt Man no aber 


wiſe than we do a Monkey, in theſe Lines: 


Superior Beings, when of late they faw © 
A mortal Man unfold all Nature's Law, 
Admir'd fuch Wiſdom in an earthly Shape, 
And ſhow'd a Newton, as we ſhaw an 4 N 
| Eſſay on Man. 


Eupbroſ But, pray Chemin do not ts Poets carry the Jeſt 
too far in thus ridiculing Mankind? Ought we not to have an 
higher Eſteem for Man, whom the Scripture makes the con- 
ſtant Subject of God's paxticylur and ng Providence, 
Care, and Goodneſs, - 

Cleon. Doubt not, my Euphroſyne, but Mankind is the ecial 
Care of God and Heaven; nor do any of the Poets or Philoſo- 
phers diſpute, or queſtion that: Tis the Pride, Preſumption, 
and Self- Conceit, not the Dignity of Man, which they lam- 
poon. Tis one Thing to ſuppoſe Man the Care of God, and 
another to ſuppoſe him only ſo: We know there are Globes in 


our Syſtem vaſtly ſuperior to ours, and there may be in = 
 Syl- 
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Syſtems, others vaſtly ſuperior to | theſe; if, therefore, the In- | 
habitants of theſe are equally ſuperior to each other, as is rea- 
ſonable to ſuppoſe; then there are other Species of rational Be- 
ings as much ſuperior to us, perhaps, as Angels are to them, 
or we to Apes or Monkeys. The Scale of rational Beings does 
in all Probability admit of various Gradations, Among which 
thoſe of Brute Nature are the loweſt; 

Euphroſ. Indeed, I, can't ſay but it ſeems a little abſurd to 
ſuppoſe infinite Wiſdom ſhould exhibit ſuch a wondrous Varie- 
ty of Natures, Kinds, Forms, Sizes, Perfections, Sc. in the 
inferior and more unworthy Part of the Creation, and be content | 
with giving one Specimen only of a better Sort. 

Cleon. And that too in one Point only, viz. the Power of 
the, contemplative and reaſoning Faculties, For *tis well known, | 
that; with reſpect to any Senſe of the Body, Man is exceed- | 
ed by ſome one or other of the irrational Tribes. The Mind | 
is doubtleſs a noble Principle, but ſhould it be thought ſtrange | 
to ſuppoſe that it is capable of various and different Degrees of | 

Perfection? Or that there ſhould be Beings, who poſſeſs all 
theſe ſuperior Degrees, and are therefore of a more e exalted Na- | | 
ture than ours? | 

Euphroſ Well, granting what Variety of reaſonable Beings | 
you pleaſe, I preſume you allow they are all deſigned for Hea- | 

ven and Happineſs in another World: But, pray Cleonicus, what 
becomes of irrational Creatures when. they die! | 
Cleon: By Nature only, we know but little of our own future | 
State, and of Gourſe but little or nothing of theirs. Tis ſottiſh | 
to imagine that they were made to anſwer no End, but Man's i 
Luxury, Diverſion, or Uſe. No doubt, but in the Creator , | 
there was one uniform Deſign of Happineſs and Good intended = 
for the Whole, and to be enjoyed by every Creature, in Pro- | | 
portion to the Perfection of its Nature. But of what Sort or 
Kind this general Felicity is, and where and when to be enjoy- 
ed, is Part of the Knowledge concealed from us. That there a , 
are Strokes of ſurpriſing Wiſdom and Deſign in the meaneft | 
Animal we well know, and ſhall ſee more of in our future Con- 
verſations ; and alſo, that there is a mutual Relation, Depen- 
dance, Harmony, and Connection in all the animated Orders 
„ of 


170 The young GENTLEMAN, Cc. 
| of Beings; which plainly prove, that each Order, and every 
f Individual, is of ſome Importance and Concernment to the 
| Whole, as well as Man. According to the Poet's fine Si- 


| Like ſome grand Building is the UNIVERSE, | 

| N dere every Part is uſeful in its Place; | 
| ou As well the Pins which all together hold, 
| As the rich Carvings, or the glowing Gold. ” 

| ; | Univerſe, 


ry 
he 
"= 


1 


The Young GENTLEMAN and Lay' 8 


7 LOS on P H Y. 


PART III 


D I ALOGUE I. 
The Doctrine of the SPHERE; or, a general De- 
ſcription of the Circles _—_ 


i | EClonicus., © 
D ELL, my Eupbroſine, I make no Queſtion but the 
5 Converſations we had when I was with you laſt, 


7 


have made a notable Impreſſion on your Mind, and 
* ain _ wo Matter of * Meditation and 


Amuſement. * £9 

Euphroſyne, Greatl y bo, in 1 Ref pech, dear Cleonicus ; and 
fo agreeable were thoſe Studies, and ſo advantageous to my 
Mind and Underſtanding, that I ſhall ever reflect with Pleaſure 


and Gratitude on the Care and Pains you then took to inſtruct 


me in thoſe more than human (I may truly ſay divine) Speculati- 
ens. You are a Stranger to the longing Expectation I have had 
for your Return, that I might have the TY of making a 
farther Progreſs and Proficiency therein. 
Cleon. You ſpeak in moſt engaging Accents; we will now 
apply every Opportunity to that Purpoſe ; and as we then con- 
templated the Heavens in a natural and practical Way; ſo now 


we will farther conſider the Advantages Art has ſupplied us with . 


| to 
No returned again from the Univerſity, where he i is ſuppoſed 


to have been to purſue his Studies ſince the laſt Dialogue was finiſhed, 
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to make thoſe Things ſtill more eaſy and practically uſeful. To 
which End we have three excellent Inſtruments contrived, viz. 
the ARMILLARY SPHERE, the OxR ERV, and the GLOBES. 
Euphroſ. J ſhould much delight to be acquainted with the 
Nature and Uſes of theſe Inſtruments, Cleonicus. 
Cleon. That you will attain with great Eaſe; for there is no- 
thing i in them which a Genius moe infegioe to "OD: 1s not ca- 
pable of apprehending. c | | 
Euphroſ. No Compliments, I beg of you, ain $. I ſhall | if 
put you to prove your Words; for, if I can once underſtand 
theſe Machines, 1 ſhall have a my — of myſelf as an 
Aſtronomer. 

Cleon. And juſtly you may; nor will you then be the firſt 
Woman who has underſtood Aſtronomy well. Aſtronomy is a 
noble Science, worthy the F * and ** e the 

= Encomium of the Poet. 1 8 
e Hail, FRIES RPE hire | 

Thy Schemes the Life afſi?, the Mind adorn. : 

Thy Aids the Heaven's ſeaPd Volumes:wide zmpart 3 ; 

And taught the Seaman firſt his uſeful Art; 

Gave changing Seaſons their determin'd Space,” 

And fix'd to Hours and Years cor OE d 5 | 


E upbroſ; So uſeful a "Pas arges me wich. — to | 
| the Study of it; and, pray, which of the afore-named Inſtru- | 
ments do we firſt begin with, to ply the nnn Hours 
of the Day? 
Clæon. The ARMILLARY ay by the Knowledge of 
which you will naturally be led to the underſtanding of the Or- 
rery and the Globes, on which . practiſe al the uſeful 
Problems of Aſtronomy. ' © | 
Euphroſ. Pray what js that you call the Armillary Sphere 5 
Cleon. J will preſently ſhew you; I have bought one at Lon- 
don, as I came home, which coſt me 20 Guineas, on Purpoſe 
to give you the better Idea of ſuch Things as may prove the 
future Subject of our Speculations. Here it is, Siſter. 


Euphroſ. A fine and curious e indeed! But J ſee no- 
| thing 
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ching but Circles variouſly connected together; ; pray, ET am 
I to underſtand by them? | 

Cleon. You will ſee more hereafter 3 but we will firſt conſi- 
der the Nature and Uſe of the Circles; ; a due Underſtanding of 
which is the Ground of all practical Aſtronomy. 

Euphroſ. That's doubtleſs the Caſe; 3 but a Parcel of bare 


Circles ſeem an .uncouth Subject for Study; they ſeem ſo vari- 


ouſly combined and e that I fear I ſhall never under- 
ſtand them. 

| Cleon. So J remember you once ſaid of the various Conj uga- 
tions and Kinds of Verbs in the French Grammar, and yet you 
have found, that nothing but Attention and Reſolution was ne- 
ceſſary to make you a perfect Miſtreſs of them. The like you 
will find of this Study, which is much eaſier: I ſhall only re- 
peat the Words of Manilius, to encourage you thereto. | 


A ſuttl ond ſurpriſing Taſte is ſhown; 
Much have I paſt, yet ſtill you lead me on. 

Theſe Things ſeem dark, whil}t I the reft explore, 
Enjoy my Precepts, and complain no more. 
*Tis God you ſearch for, by my Aid you try 

To climb, and view the Inſide of the Shy; 
Confin'd by Fate, you ſearch its boundleſs Sway, 
And ſeek to know the Laws you muſt obey: 

The narrow Bounds of your own Breaft you paſs, 

Enjoy the World, and rove in the vaſt Space : 
Painful, but always noble Things are hard, 
Great is the Taſk, but equal the Reward: 
Nor let the various Maze thy Thoughts reprefs, 
Enter, and you are certain 7 pal ; 
TER Book IV. 


 Bupbreſ Ido not in the leaſt deſpond ; I only wiſh your Pa- 
tience, Cleonicus, may hold out with mine. To make a Begin- 
ning on this Inſtrument, therefore, pray tell ms why it is called 
an Armillary Sphere? 

Cleon. Becauſe of the various Circles of which it is compo- 
ſed, which are like ſo many Rings or Hoops, which in Latin 
are 
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are called Armillæ in general; though this Word properly ſig- 
nified a Bracelet, an Ornament formerly worn on the Arm, and 


Poft, &c. Hence you ſee the Propriety of the Name. 


Euphroſ, 1 do; and muſt next aſk you what this Sphere i = 


deſigned to repreſent in general? 


Cleon. This Sphere, by its real Circles, repreſents the i imagi- 


nary Circles of the concave Expanſe of the Sky, by which Aſ- 
tronomers divide the Heavens into the ſame Parts or Fortions, 
as you ſee theſe Circles divide the Sphere. 

e I ſuppoſe you mean, if my Eye could be placed in 
the Center of this Sphere, I ſhould ſee its Circles upon, or a- 
gainſt thoſe very Parts of the Heavens where thoſe i imaginary 
Circles of the Aſtronomers are ſuppoſed to be. 

| Cleon. Moſt happily conceived, my Euphroſyne ; your Genius 
is turned for the Science. — The Sphere you obſerve is moveable 
within the Frame, and the large Circle (H O) ſupported there- 
by; which Circle, you ſee, with ſome others, are — or 
divided into their proper Degrees. 

Eupbroſ. J take notice of thoſe graduated Cireles; but muſt 
confeſs I have but an imperfect Notion of thoſe Diviſions and 
their Uſes, and ſhould be glad to have them farther explained 


to me. 


Cleon. To underſtand that aright is a fundamental Article; 


in order to which you muſt know, that a Circle is generally di- 
vided into four equal Parts or Quarters, called Quadrants, and 


each of theſe Quadrants is again divided into 9 equal Parts, 
called Degrees, as you ſee is done on this broad Circle ; ſo that 


the whole Circle contains four Times go, or 360 Degrees.— 
Again, each Degree is ſuppoſed to be ſubdivided into 60 equal 
Parts, called Seconds, and each Second into 60 others, called 
7hirds; and ſo on. But theſe laſt Diviſions are too ſmall to be 
actually made; and therefore a Degree is generally divided but 
into Halves and Quarters ; that is, at every 15th Minute: But 
I have formerly acquainted you with this Manner of dividing a 
Circle, and need not again repeat it to my Euphroſyne. 
Euphreſ. I underſtand you well, and thoſe Degrees, I fee, are 


numbered at way roth Diviſion ; but I alſo obſerve, this Me- 
"Bk. 3203" gigg 


* 


given by Captains to their Soldiers, and by ſuch as held any 


Cleon.- 100. it is ; but differs i in almoſt all of 4 ac- 
cording to their different Natue and Uſe. 

Eupbroſ. Pray, how many Kinds of Circles are there? And 
what are their Names? 

Chan. All the Circles of the Sphere are but of two Sorts, 
viz. Great and ſmall Circles. The greater Circles divide the 
+ Sphere into two equal Parts, or Hemiſpheres ;: and leſſer Circles 
divide it into two unequal Parts, or Segments. 

Euphroſ. How many, are the great Circles of the Sphere ?. 

Cleon. They a are in Nuniber fox. . Four of which are gradua- 


=__ 


- The Hodtejen (HOR) which is this broad Cirle 
. by the Frame within which moves 
2. The General MERID IAN, (HZ RD) which is this up- 


right, graduated Circle, ſtanding at right Angles to the . | 


zon; and within this moves the Sphere itſelf. 


3. The EquivocT1aL, (EQ) which divides the Sphere | 


into the Northern and Southern Hemiſpheres. 
4. The EcLzeric, which is this large. Clicks; on which 


you ſee the Characters of the 12 Signs, and which cuts the 


Equineial in two oppoſite Points at the Horizon. —The other 
two are called CortuRes; the firſt of which is called 

5. The Eguinoctial CoLurEg, which is the great Circle that 
paſſes through thoſe two Points of the r where the 
Ecliptic interſects it. | 

6. The Solſtitial COLURE, which is that great Circle you ſee 
juſt under the General Meridian; to which, and the other Co- 
lure, all the other Circles are fixed. 


Euphroſ. So far T underſtand you very well: But now tell 
me which, and how many are the leſſer Circles of the Sphere? 
Cleon. They are WE viz, T'wo Tropic, and two Polar 


Ci reles, 


The Tropic of g (a 3 ) which lies parallel to the 
Enns on the North Side, at the Diſtance of 2 32 Degrees. 
and touches the Ecliptic in the Beginning of Cancer. 
| | A a 1 The 
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2. The Tropic of Capricorn, ( de) which is ſituated, you . 
at the ſame Diſtance from the E quinoc rial, and parallel to it, on | 
the South Side; touching the Ecliptic in the Beginning of Ca. | 


pricorn. 


3. The Arctic Circle, (ef ) parallel to the E quinoctial on the 


North, at the Diſtance of 662 Degrees. 
4. The Antarctic Circle, (g b) which, you ſee, is parallel 1 
to, and at the ſame Diſtance from the Equinoctial on the South 
Side. And thus you have the N ames of the e Circles I 
of the Sphere. | He 
7 \ 
| Euphroſ. I thank you, '+; 0 But there is that ftrait, 
| curious Rod or Wire in the Middle of the 8 phere, about which 
1 it turns; is it not what you call the Axis of the Sphere ? 
ii Clean. Yes, Euphroſyne, it is; and it repreſents the Axis of a 
| | the World, and the two Extremities thereo!, (N and S) are 4 
| called the Poles of the World; the former (N) the North Pole, J 
Wl which is above our Horizon ; and the — (S) the South Fal, a 
below the Horizon. 8 
| Euphroſ. But this ſmall Circle, fixed on the Meridian about * 
| ihe North Pole, I preſume, you call the Heu- Circle; from the 
ill Hours I fee engraved * and * * on _ ns point- © 
= ing to them. ec 
| | Clion. You judge aright, *tis called the Hor Circle; and 4 
6 is rather an Appendage to the Sphere, than a Part of it: The it 
l Uſe of which, and of all the Circles of the Sphere, great and 
| {| ſmall, we will more full — bg conſider, and apply, in: the next en- Ve 
ji ſuing Opportunities. he Day-light being too far gone: to * 
"i mit ny Zing farther on this OR at e FE. in 
5 f | ve 
DIALOGUE oi 0 
{ 
Of the. HORIZON, and its various en. ou 
 ., Euphroſyne. | an 
VE gave me Yeſterday an Account of the Spheres, and Pa 
the Names of the Circles which compole 1 it, Cleonicus ; 1 an 


ſhall 


- 


* 
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mall be glad to have a more diſtin& and particular Explanation 
of the Nature and Ufe of thoſe Circles, that I may the more 
compleatly comprehend the Deſign of the Machine. 

Cleon. I'll now begin to inform you of the Name, Nature, 
and Uſe of all the Circles; how they divide the Sphere; and 
the Terms of ſeveral Points and Parts of the Machine derived 
therefrom.—And firſt of all, let us conſider this broadeſt Circle, 

the Horixon. 
Eupbroſ. With Pleafure I attend you, Chee; ; pray then, 
whence has it the Name? And what does it import? 

Cleon. The Word is derived from the Greek, and the Uſe of 
the Circle is contained in its Name; for it comes from a Word 
which ſignifies to bound, limit, or terminate; as the Horizon is 
appointed to ſhew that Circle in the Heavens, which bounds or 
terminates the Sight of the Spectator any Where ſituated on the 

Earth. 

- Fupbroſ. 1 ſuppoſe you mean, that diſtant Boundary of our 
Sight, where the Heavens and the Earth ſeem to join all around 
us, as it appears from the Top of an high Mountain or Tower. 

Cleon. The very ſame, Euphroſyne ; tis that imaginary Cir- 
cle which intercepts from our View the Sun, Moon, and Stars, 
each Night; and when they deſcend below it, we ſay, they are 
ſt; as on the contrary, each Morning, when . appear above 
it, we ſay, they riſe. 

Euphroſ. How far is this Circle diſtant from. us in the Hea- 
vens? 

Cleon. It is every Way diſtant from the Point over our > Ah 
in the Heavens juſt go Degrees; and therefore divides the Hea- 
vens into two _ Parts, called the I. and the Lower He- 
miſpheres. 

Euphroſ. By the upper ins; I ſuppoſe, you mean all 
that Part of the Heavens which is open to our View; and by 
the under or lower Hemiſphere, all that Part which is hid from 
our Sight. | 

Cleon. Very right, Sifter, I do: And the two 8 (Z 
and D) which are equally diſtant from the Horizon on ever 
Part above and below it, are called the Poles of the Horizon; 
and further, this which is above it, (z) and over the Head of 
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the SpeQator, is called the Zenith, as that (D) which & 7707 
his Feet is called the Nadi ir. Of this N Circle Ke 


thus ſings: 


Wen + 


* 


7 find the es Line, caf round thine Bp W Ws 
And where the Earth's high Surface joins the Stier, 85 
Where Stars firſt ſet, and firſt begin, to ſhine, 
There draw the fancy d Image of this Line. 
Which Way ſos er you move, twill full be 
Another Circle opening to the View ; 3 
For now this half, and now that hal If of Sky, 
It ſhews its Bounds till varying with the 5 
This Round's terreſtrial, for its Bounds contain 9 
That Globe, and cut the Middle with a Plain; 5 hs 
wah *Tis calPd the Horizon, the Round's Deſi Zu, 
£2 e 0D bound, Lives Title ts the Line. 
5 | „„ Aſtron. Bock I 


a #- 


11 


E. 222 The Poet intimates what 1 was juſt going to ob- 
955 viz, that this Circle muſt always be variable and new, | 
accordin g to the different Situation of the Spectator on the Sur- 
face of the Globe, or Sphere. 3 

Cleon. Very true, Euphroſyne; every! Perſon has an 1 Horizon 
peculiar to himſelf, Thus the People of Paris have a different 
Horizon from that of the People at London, or Madrid; their 
vifible Hemiſphere extending more to the South than that of the 
former, and leſs than that of the latter. All which I {hall more 
fully explain to you on the terreſtrial Globe. | 

Euphroſ. But, pray, what is this other Circle on the outer 
Part of the Horizon, marked all round with Letters? 

Cleon. This Circle is called the Compaſs; it is of great Uſe 
at Sea; and alſo in the Sciences of Aſtronomy and Geography; 
for which Reaſon it is fixed on the Horizon of Spheres and 
Globes. 

Eupbroſ. What are thoſe various Diviſions 3 in by which 
the Letters ſtand? 

Cleon. They are called the Paints of f the Compaſs ; and are 32 


in Number, each containing 114 Degrees. Four of which. 0 
| cal 


called the Gartlinal Points, and are marked with the firſt Letter 
of their Names, viz. 8, the South; W, the V ½; N, the 
North; E, the Eaſt. Theſe four principal Paints are ſometimes 
called the " four Wings of Heaven, They divide the Horizon, 
you ſee, into four Quarters, i in each of which are eight Points, 
 FEupbroſ. What are the Names of theſe intermediate Points? 
Clem. They receive their Names from their relative Diſ- 
tances from the four Cardinal Points, in each Quarter reſpec. 
| tively z which Names are denated by the initial Letters alſo. 
Thus in the Quarter between the South and N. 25 the Points | 
are denominated as follows: 


1. „% Sour n. | 

2. S. by W. SouTH by WesrT. 

3. S. S. W. Sourn-Sourn-Wzsr. 

4. S. W. by S. SourRH-Wsr by SOUTH, 

5. 8. W. Sourn-Wzsr. 

6. S. W. by W. SouTH-WesT by WES r. 

7. W. S. MW.  WesT SouTH-WEST. 

8. W. by 8s. WST eee 
. l EC 


\ 


After the fame Manner, you ſee, as Pointsi in bee Me 
are named as denoted by the Capital Letters. 

Euphroſ. I underſtand: you perfectly well, as s to that bac 
what is the Uſe of theſe Points? 
| Cleon, By them we uſually diſtinguiſh the Courſe of the 
Winds and Clouds, and give them their proper Names; thus 
if the Wind blows from the North-Eaft Point, we ſay it is a 
North-Eaſt Wind; and the Courſe of the Clouds we fay is 
South-Weſt, which is oppolite to it. 

Again; in Geography, we thereby diſtinguiſh and relate the 
Situation and Bearing of Places, Countries, or Cities, one from 
another : Thus, we ſay, Bourdeaux in France lies South of Lan- 
don; and Bagdat bears South-Eaſt from London. 
| Laſtly; in Afronomy, we ſay, the Sun, Moon, or Planets, riſe 
on ſuch or ſuch a Point; or ſo many Points from the Ea or. 
128 towatd the Gol or North; which Diſtance from the Eaſt 

or 
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| 4 Weſt Point is called the Amplitude of their Rifmng or Setting | 


1 ſhall not mention the Uſe of the Compaſs at Sea, as yet.— 


Theſe are the chief Uſes that it ſerves for in common, and are 


ſummarily included i in the following Verſes: 3 


% C- Compaſ-Points by Art have been era. 
To ſhew the various Courſes of the Wind; 
* from hence the Seaman, hence the Farmer knows, | 
North, South-Eaſt, or South- South-Weſt it blows ; 
IWhence they, or Calms, or Tempeſts, oft preſage, 
And ſhew their Still in Heav'n's prophetic Page. 
Their Uſe in Geography doth hence appear, 
They ſhew from us how all the Countries bear; 
Of Towns from Towns the varied Site-we learn, 
And Trav lers hence the dubious Way diſcern. 
From hence, in Afironomic Phrafe, we fay, | 
On ſuch a Point Sol wfhors in the Day ; | 
Or-fets Alderbaran; or C ynthia- bright, 
Drive Welt oy ar the Chariot of the Night. | 


| Euphrof. Well, I never knew: ſo ad of the Compaſs, and 
its Uſe, before; but I ſee now it is very conſiderable: If there 
remain any other Uſes of the Horizon, or Compaſs, which we 
have not enquired into, pray, let me know them, Cleonicus. 

 Clepn. What remains will be better explained when we come 


to Globes; at preſent we will proceed to che * 1 


and confider its Properties. 


DIALOGUE II. 


Of the GzngRAL MzxD1an, and the Pies o 


Latitude. 


Euphroſyne. 
I Obſerve the Names of theſe Circles import a of hair 
Nature and Uſe; pray, what is implied by the Name of this 


Circle, the 2 ? Clion. 
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Clion. It is derived of the Latin Word Meridies, which ſig- 
nifies Mid. day, or Noon; becauſe, when the Sun comes upon 
the Meridian of any Place, it is.then Noon, or Mid-day, at 
that Place. 

Euphroſ. Very good; &: but yr FS you call it the General 
Meridian © 

Cleon. To diſtinguiſhit from particular Meridians : Now) you 
muſt know, that a particular, or ſpecial Meridian is an imaginary 
Circle in the Heavens, which paſſes through the Poles of the 
World, and the Zenith Point of every Perſon whereſoever ſi- 
tuated on the Earth's Surface : Conſequently, there will be as 
many ſuch Meridians as you can imagine Points from EAI to 
Maſti, all round the Earth; for thoſe which lie North and South 
of each other, have the ſame Meridian; becauſe theſe Circles 
lie North and South themſelves. - Now, in Spheres and Globes, 
this general Meridian ſuffices for all the Reſt ; for ſince it is fix- 
ed, and the Sphere or Globe is moveable about its Axis, you 
may by turning the ſame bring any different Part of their Sur- 
face under this Meridian, which will then repreſent the Meri- 
dian of that Part or Place. 3 | 

Euphrof. So the Office of this Meridian, I perceive, is vica- 
rious, V:z. to repreſent all, or any of the Reſt. Well, ſince you 
have let me into the Reaſon and Significancy of the Nature or. 
Title, let me next know what theſe Diviſions or Degrees are 
upon it, and to what Uſe they ſerve. 

Cleon. I will: You obſerve they begin at the Egquinoctial, 
and proceed each Way to the North and South Pole of the 
World, to the Number of go. 

Euphroſ. I do; and pray what do you call them? | 

Clean. They are called the Degrees of Latitude; by the Word 
Latitude you are to underſtand any Diſſance, North or South of 
the Equinoctial, towards the Poles; and becauſe ſuch a Diſtance 
of any Part of the Sphere or Place on the Globes is eſtimated 
by theſe Degrees, you will readily ſee the Reaſon of their 

ame, 

Euphroſe I do very . 3 but why are thoſe Degrees num- 
bered a contrary Way on the other Half of the Meridian, or 
that under the Horizon ?. For they are reckoned from the Foles 


towards the Equinoctial 1 Lſee. 
cb | 


"y Pon of a 


there numbered a contrary Way, the Deſign of which is, that 
the Herght, or Elevation of the Pole above the Horizon may be 
readily ſeen, in any Poſition of the Sphere; and this Elevetim 
of the Pole is always equal to the Latitude of any Place on the 
_ Earth's Surface. 

Enphreſ. I preſume you mean, that ſo any Hegices as any 
Place lies North or South from the Equinoctial, juſt fo many 
Degrees will the North or South Pole appear above the Horizon 
of that Place. But how ſhall I be * to conceive the rank 
of this? 


Clem. Very a if. you conlder; dive five the Equinods. 
al (Q) to the Pole (N) are juſt go Degrees; alſo from the given 


Place (Z) to the Horizon (R) are juſt go Degrees; but the 
Part between the Place and the Pole (Z N) is included in both 
- thoſe equal Parts, and therefore, if it be ſubdued from both, 
the Remainders will be equal; that is, the Arch (QZ) will be 
equal to the Arch (N R) or the Latitude (QZ) of the Place 
(Z) is equal to the Height, or Elevation (NR) of the Pole (N). 

Eupbroſ. I believe I apprehend the Meaning; but, pray, Cl. 
onicus, what would you infer from thence ? 

Cleon. A very important Uſe is made of this in divers practi- 
cal Arts: Thus the Geographer and Dialliſt, by taking the Height 
of the Pole Star with a good Quadrant, know the Latitude of 
the Place; by this Means alſo, the Sailor finds his Latitude at 
Sea; hence likewiſe we have a ſpeedy Method of ihn a 
* or Globe, as we ſhall farther fee by and by. 

Euphroſ. What farther Uſes are made of this great Circle! 

Cleon. By Means thereof, we alſo meaſure the Diſtances of 
the Sun, Planets or Stars from the Eguinoctial, North or South; 


and the Degrees, or Diſtance of this Sort, are called the Derli- | 


nation of thoſe Bodies from the Eguinoctial. Thus ſuppoſe 
the higheſt or moſt Northern Part of the Ecliptie be brought 


to the Meridian. you ſee it cut the ſame in 231 Degrees; and 


ſo much is the Declination of that Point. Which you ſee is 
the ſame alſo on the South Side. The Declination alſo of the 
Polar Circle you obſerve is 662 on each Side the EquinoQtial. 

- Euphreſ. I do ſo; and have now gotten a pretty good Notion 


of Latitude and Decli nation. But, pray, what is the Uſe of 
this 


' Chen. That's well obſerved, Euphroſynr; the Diviſions ate 


— £999 — dot 


and LAB VS PHILOS OH. 183 
this thin, long Slip of Braſs, which I ſaw you at firſt take off 
from the Mefidian 7. I U] ) OO J AI Q- © © 
Cleon. It is called the Quadrant of Altitude; becauſe it is juſt 
a Quarter pf a Circle," and divided intę 90 Degrees; and bei 
fixed on the higheſt, or, vertical Point qf the Meridian ( 
reaches to the Horizon all around; and being moveable on a 
Pin at the Meridian, it may be carried to any Part on the Sphere 
or Globe; and ſo will ſhew the Height or Altitude of the gun, 
or any Star above the Horizon, at any. Time, or in any Poſi- 
tion of the Sphere. Allo being laid over any Place, it thews. 
how that Place bears from yau by the Points of the Compaſe on 
the Horizon. Alſo, by tllis you will be taught how to meaſyre 
in Degrees, the Diſtance of any, two Places on the terreſtria 
Globe, or of any two Stars in the celeſtial. > The graduat 
Edge of this Quadrant repreſents on the Globe thoſe imaging- 
ry Circles, which the Aſtronomers call Azimuths, or Circles of, 


— I IEEY 


Altitude, and is a Kind of general Azimuth, as. this, 4 general | 
„ rr w/o: ide ii t ing #3 IS 79 e-: Bt 
Meridian. But, enough of this Circle, till we come to the 


practical Part on the Globes; and ſhall leave it with the poeti- 


4 


* 1 


cal Deſcription, which Manilius has given of it, as follow: 
"4 D773 een einne | ea 9 MK. VIS COB YL» 


1 — Ul = This from the Bear ? 3 
Deſcrib'd, ſurrounds the Middle of the Sphere 5 © © © 
Divides the Day, and'marks exatily Nn. 
Betroixt the riſing and the ſetting Sun : 7. 2 
The Signs it Singer ir ur noob l le 
Run Eaft or Mat, it varie: ds you go'; JL LY 1 a 5 


8 1 % 1'7 : i# | a9 7 21D Wer 74% — 
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of the EqgrxocTraL and the bronze of 


LonGITUDE. | | 
EOS” E uphroſyne. 5 8 85 
THE » next Circle then, Cleonicus, which you are to inſtruct 
me in the Knowledge of, is the Egainoctial- 1 ſhall here, 
as before, defire to be 7) We of the Reaſon of the Name. 
N 570 To underſtand this well, you muſt remember, as I 
d you, that this great Circle ſurrounds the Sphere, exactly 
5 the Middle, or. at equal, Diſtance from the Poles of the 
Word; and, ſecondly, you muſt obſerve, that the Ecliptic, 
which repreſents the Sun's Way, cuts this Circle in two oppo- 
e Points, and therefore of Courſe, the Sun is twice in the 


Year upon this Circle; and ſince one Half of this Circle is al- 


ways: above the Horizon, and the other Half below i it, it comes 
to paſs, that, when the Sun is in thoſe two Points, the Days and 
. Nights will then be equal, which is implied by the Name Egui- 
noctial. For the fame Reaſon alſo, thoſe two Points are called 
the Eguinores, or Equinadtial Points. 


Name? 
Cleon. Yes; upon this Sphere, and che celeſtial Globe, it 
is called the Eguinoctial; but on the terreſtrial Globe, it is call- 
ed the Equator; becauſe it equates, or divides the Globe of the 
Earth into #wo equal Parts, or Hemiſpheres, as I ſaid: It is alſo 
called the Equator in all Maps, and Sea-Charts, 
Euphroſ. I am glad I know that; for I would not ( though 
a Woman) ſpeak improperly in naming this, or any other Part 


of the Sphere, or Globes. But what is the proper Uſe of this 


Circle ? 
Cleon. Tt is, you 3 divided. into yp Degrees, beginning 


and ending i in the Equinox Point, and numbered from Weſt to 
Eaſt at every tenth Degree. Theſe Degrees are called the Lan- 
gitude, on the Serie) Globe; and on the celeſtial Globe 


and Sphere, they are called Degrees of Right Aſcenſion. 
E upbrg. 
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Bupbroſ. Very good: Pray, has this Cirele any . 


HT 


Euphraſ. IJ have heard much Talk of the Longitude, and have 
25 little Knowledge of it, after all, as though I had never heard 


it mentioned: But as we are now come to the Circle of Lon- 


gitude, I preſume you can give me a better Idea of __ 
Matter. 

Cleon. The Longitude of a Place is the Diſtance thereof, 
reckoned in Degrees of the Equator, from that Point of the 
Equator where the Degrees begin; and the Meridian, which 
paſſes through this Beginning of Longitude, is called by the 
| Geographers, the fit Meridian. Now, ſuppoſe the firſt Meri- 
dian be that of the City, of London, as it is upon the beſt Globes» 
then the Arch of the Equator, contained between this and the 
Meridian of any other Place, is ſaid to be the Longitude of that 


Place from London; which you will learn with Eaſe to find, when 


we come to the Problems of the Globe. 

Eupbroſ. Then I underſtand, that as the Latitude of a Place 
s its Diſtance, North or South of the Equator, reckoned on the 
general Meridian; ſo the Longitude of any Place is its Diſtance, 

Laſt or W:ft, from the firſt Meridia, reckoned on the e Equa- 
tor, 

Clin. You apprehend it very well, 0 z it is ſo; , 
and the ſame Thing which on the terreſtrial Globe and Maps is 
called Longitude, is, on the celeſtial Globe and Sphere, called 


Right Aſcenſion ; for with reſpect to the Sun, Planets, and Stars, 


their Diſtance Faſtward is alſo counted on the Equinoctial, from 
a firſt, or fixed Meridian, and it is that paſſes through the Equi- 
nox (Q) where the Graduation begins; ſo that the Meridian, 


paſſing through the Sun or any Star, ſhews on the Equinoctial 


the Degrees of its Right Aſcenſion, or Diſtance from the Equi- 
noctial Point: But with reſpect to the Ecliptic, their Diſtance 
is called Longitude, and is reckoned from a very large, bright 


Star in the Conſtellation, Aries, which Star I ſhall ſhew you 


hereafter, both on the Globe, and in the Heavens. 

Euphroſ. But why is their Longitude . reckoned from that 
Star, and not from the Beginning of the Ecliptic, as their Right 
Aſcenſion is? 

Clan. Becauſe this Star was formerly near the Meridian of 


that Point, yea, almoſt in the Equinox itſelf, at the Time of 


Hipparchus, about 2000 Years ago; ſince when, it has moved 
B b 2 fore 
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forward (with the flow Motion of the Stars I formerly mentioned 
to you) about 29; Degrees; or elſe the Equinoxes have moved 
ſo much backward ; and this Motion of the Equinoxes back- 
ward, makes the Sun enter thoſe Points ſooner every Year. 
nearly 20 Minutes, and this makes what you will find in Books 
of Aſtronomy is called the Preceſſion of the Equinaxes. | 

Euphroſ. Well, I think I underſtand now what you call the 
Longitude, and Right Aſcenſion, of the Planets and Stars: Prag, 
to what other Purpoſe does this Circle ſerve ? | 

Cleon. I have already told you, that the Diſtance of the Sun, 
Planet, or Star, from the Equinoctial, North or South, is 
called its Declination : Beſides, the Degrees of the EquinoRial 
are convertible into Time, and ſhew in what Time any Part of 
a Revolution of the Sphere, or Globe, is performed. 

. Euphroſ. This, I ſuppoſe, is done by means of he tw 
An and Hand, which is fixed abbut the North Pole. 

Cleon. You judge right; for that Circle being fixed about 
the Axis, and the Hand, or Index, upon the Axis, and the Axis 
itſelf being fixed to the Circle at each Pole, it muſt follow, 
that, if the Sphere be moved, or revolved round its Axis, the 
Axis will alſo be revolved, and fo carry the Index round upon the 
Hours engraved on the Circle. 

Eupbroſ. I. obſerve, that on the Circle the 12 Hours are 
twice engraved ; pray, why is that ? 

Clan. The firſt 12 Hours ſhew the Time from Noon till 
Midnight; the laſt from Midnight to Noon the next Day; for 

you muſt know the 4/ironomers begin the Day at Noon; therefore 
the two Hours of XII. ſtand exactly upon the graduated Edge of 
the general Meridian. 

Euphroſ. Well, now, Cleonicus, tell me how you find the 
Time in which any Motion is perform'd. 

Cleon, I will; and firſt, you obſerve, I bring the Beginning 
of the Degrees, or Equinoctial Point, to the Meridian. Se- 
condly, I then (holding the Sphere in that Poſition) turn the 
Index about to the Hour of XII. upon the Edge of the Meri- 
dian next to us. Thirdly, then you obſerve, I turn the Sphere 
once round, till the ſaid Point comes again to the Meridian, 
and the Index paſſes once round the Hour-Circle, which ſhews, 
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that one Revolution f the Sphere i is A in rwenty you Hour: 
Time. | 

Euphref. That i is extremely eaſy to aidertand; and how 
then? 

Cleon. If one Revelutin, or 360 D be made in 24 
Hours, then half a Revolution, or 180 Degrees, is made in 
12 Hours; a Quarter, or go Degrees, in ſix; and in that Pro- 
pottion 15 Degrees of the Equinoctial — the Meridian in 
one Hour; and 15 Minutes, or one-fourth of a Degree, in 

one Minute of Time; which Notions of Motion and Time it 
will be neceſſary for you to have a clear Idea of, inaſmuch as 
they are the Grounds of many Problems on — Globes, which 
you will think very curious and diverting, 

Euphroſ. IT am obliged to you thus to prepare me with uch 
previous Knowledge for a right underſtanding of the e 
towards which my Inclinations are very ſtrong. | 

Cleon. We'll make the Introduction to them as ſhort as can 
be; and to that End we ſhall dwell no longer on the D e 
tial here; which Circle, Manilius thus deſcribes.” | 

The E ouinedtial in the Miaft divides 

The Sphere, and ſtes the Pole on both its Sides. 

And there, when Phoebus drives, he ſpreads his Light” 0 

On all alike, and equals Day and Night - 

For in the Midi he does the Heav ns divide, | 

And cheers the Spring, and warms the Autumn's Pride. 

And this large Circle drawn from Cancer's Flame, 

Twice twelve Degrees divides the flarry Frame. 
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DIALOGUE V. 


9 7 the Bernie, and the Longitude of . the He. 


venly Bodies. 


Cleonicus. 


WE = are now come to the great Circle, called the Feliptic; 


becauſe (as I formerly told you) all the Eclipſes hap- 

pen in, or very near it; for this great Circle repreſents the 
Sun's apparent annual Path, or Tract, through the Heayens; 

and therefore, whenever the Moon obſcures the Sun, or is 
eclipſed by him, it muſt be when ſhe is in, or near this Line. 
EZuphroſ. This I underſtand; as alſo I remember you told 
me, this Circle was divided into 12 Parts, or Signs, Whoſe 


Names and Characters you explained, and are ſuch as I ſee here 


engraved : But, pray, what was the Reaſon of n a Diviſion 


of the Ecliptic ? | 
Cleon. For the 88 Eaſe and Readinef of u of, 


and exprefling the Places of the Sun, Moon, and Planets, at 
any Time; for we can form a more diſtinct Idea of this in the 


Patts of a Sign, than in Parts of the whole Circle; ; the minute 
Parts of ſo grand a Whole, as the Circumference and Expanſe 
of the Heavens, obliged Aſtronomers to make various Diviſions 
of the celeſtial Circles, and to range the irregular Diſtribution 
of Stars in the Surface of the Skies, into certain and determi- 
nate Claſſes of Conſtellations, the better to reduce the Science 
to Order and Method. 

Eupbroſ. To be ſure Regularity 2 Method helps our Con- 
ception of Things very much. I can better apprehend in 
what Part of the Heavens the Sun, &c. is, when it is ſaid, 
he is in ſuch a Degree of ſuch a Sign, than I ſhould otherwiſe 
been able to have done. But what other Uſes do they make 
of the Ecliptic ? | 

Cleon. By the Ecliptic they eſtimate the Longitude, Latitude, 
and Declination of the heavenly Bodies. 


Euphriſ. 
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Euphreſ. How is the Longitude of, theſe Bodies reckoned ? 
Claon. It is eſtimated i in Signs and Degrees of the -Ecliptic, 

beginning from the firſt Minute of Aries, viz. in the Equinoc-, 

tial Point (Q). Thus, ſuppoſe: the Sun. be now in the fifth 

Degree of Leo, M, we ſay, his Longitude is four Signs, four. 

Degrees, and Part of another ; for he has already paſſed the four 

Signs, Aries, Taurus, Gemini, and Cancer, and four gon 

of Leo, and is in the fifth. £ 

Euphroſ. Very good; but the "ef is always in the Ecliptic; 
pray, how do you compute the Longitude of Planets and'Stars, 
which are not in, but at a Diſtance os: the Ecliptic on either 
Side ? 

Cleon. In this Caſe, their Places are reduced to the Ecliptic, by 
means of the Quadrant of Altitude fixed to the Braſs Meridian 
upon the Pole cf the Ecliptic, which then repreſents a Circle 
of Longitude: To do this will be a Problem you will be * 
on the celeſtial Globe. 

Eupbroſ. Well, and how do you eſtimare the Latitude of the 
heavenly Bodies? 

Cleon. Their Latitude is ck in an Ard of the r- 
drant of Altitude (fixed as aforeſaid) contained between the 
Planet, or Star, and the Ecliptic; that is, it is their Diſtance 
from the Ecliptic on either Side, meaſured upon a Circle of 
Longitude, which the Quadrant then repreſents; for Circles 
of Longitude are, with reſpect to the Ecliptic, the ſame as 
Meridians with. reſpe& to the Equinoctial, viz. Oy yo _ 
its Poles, and cut it at right Angles. 

Euphreſ. As for the Declination of the Sun, or "PA ou 
have told it me occaſionally ſo often, that I can't forget it. 
Pray, what is the broad Circle you called the Zodiac, of which 
you gave me ſome Account, when we were conſidering the 
Theory of the Earth ? 
| Clzon. That Circle, or rather Zane, i is put upon ſome Sako, 

but not upon Globes; it anſwers no great Purpoſe upon the 

Sphere, or Globe, inaſmuch as it repreſents] only the Space or 

Limits to which the Planets ſtray on each Side the Ecliptic, 

which is about five Degrees; ſo that the Breadth of this Belt 

1s 10 Degrees, as I then told you ; and therefore upon this 
| broad 
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broad Circle, which you gbſerve in this Sphere, are 

the Figures of all the Animals of the 12 Signs; it ſerves to fe 
1 other Purpoſes but for Ornament, and to inhanee the Price of 
| the Machine. The Zodiac and . are * Wen 1 
Manilius, | | 


Tius more oblique, - which 4 3 Lias Ko 
Surround the Globe, obſerve : One. bears the Signs, 

} ber Phoebus drives, and guides bis fiery Horſe, 

| Aud varying Luna follows in her Courſe, | 

[ | Mere Planets err, as Nature leads the Dance, 

is Keep various Meaſures, undiſturb'd by Chance ; ; 

| Its higheſt Arch with Cancer's Beams do glow, 

| Whilft Caper lies, and freezes in the low + 

| | Twice it divides the Equinoctial Line, 

| ere fleecy Aries, and where Libra ſhine. © 

| Three Lines compoſe it, and 1h Ecliptic's 2050 

Fi Midi; and all decline into a Round. 

Nor is it hid, nor is it hard to ind., 

Lide others, open only to the Mind; ' © 
| For like a Belt, with Studs of Stars, the Shies 
4 RED girds and graces, and invites the Eyes 
| To twelve Degrees its Breadth, to thrice threeſcore 

Tis Length extends, and comprehends no more. 
Within theſe Bounds the wand'ring Planets rove, 
Aale Seaſons bere, and ſettle Fate above. e 
Creech. Lib, L 

| Bupbroſ Do# not the Aſtronomers diftnguih theſe Signein into 
different Sorts, or Orders? 

Cleon. Yes, and the Aſtrologers too. The Aſtronomers i 
vide them into the Summer and Vinter Signs. The Summer Signs 
are thoſe ſix which make the upper Half of the Ecliptic, or 
which lie above the Equinoctial, towards the North, viz. Aries, 
Taurus, Gemini, Cancer, Leo, and Vi irgo; for while the Sun is 
in them, it makes our Summer. The other fix, which make 
the Jower Half of the i are called Winter * for the 
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Euphroſ. Pray, how do the Aſtrologers divide the Signs ? 
Cleon. They, according" to their ufual Abſurdity and Cant, 

make them of various Kinds, and aſcribe to them wonderful 


Influences and Vittues. Thus, Manilius tells us ſome are 
Male, others Female Signs z ſome Human, others Brute: 


Some Signs bear human Shape, and ſome expreſi d 
I. Ju hs bear the Form of Beaſt. 


Some Signs are ſingle, others double, as Gemini and Piſces : 


Theſ Signs are fngle 4 now berve the Pairs; 
For double Shapes give double Force to Stars, 
And each Companion Hill i in each creates 

A Cages and _ Variety of Fates. 


Some Signs are of different Species,a Capricorn, and ede . 


Such is the Goat, he twiſts a ſcaly Train, 
The Centaur ſuch, half Horſe, and half a Man. 


Some signs belong to the Day, others to the Night: 


Ye et fwift, my Muſe, like Lark on tou ring Wings, 
Mounts to the Skies, and as ſhe mounts ſbe fings; 
She ſees Signs various in her airy Flight, 

Some which the Day ape, and ſome the Ni ight. 


Some Signs g govern the Water, others the Lond: 


Some Signs, "tis obvious, de the Sea a 
And others claim Dominion oer the Land. 
Thus wat ry Piſces, and the Crab retain N 
T heir proper Nature, both, and rule the Main. 
The Bull and Ram poſſe ſs their old Command; 
| my * the Herfizaan 7 bl they love the Land. 


dome they cant frutfu, od 1 barren Signs: 
| | Cc : The. 
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ſeems to move neither Northward nor Southward for ſome Time, 


he Crab is 1 ail. at a numerous Brood 7s 

Bierce Scorpio yields, and Piſces fills the Flad; 
The Lion's barren, and no Vas can gain 5 on 
The Maid; Aquarius ſpends his. Youth in vain. 
Ah! too remov'd, too far digjoin d to prove, 
De fruitful Pleaſures of ere ng Love? 


Beſides theſe, there are various — Diſtinctions ads of the 


Signs, not one Jot leſs whimſical; as you will find in Muaniliuss 
ſecond Book of his poetical Aſtronomy and Aftrology. But 
leaving the Dreams and vain Imaginations of the Ancients, let 
us proceed to the Circles which remain. 

Euphroſ. With a very good Will, Cleonicus; 3 let the little 
Time we have be ſpent. to the Purpoſe; I had rather be poſſeſ- 
ſed of a little Sterling Science, than all the Parade of r 
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HE ne next Circles we are to conſider, in the Sphere, are thoſe 


two called the Colures, both which pafs through the Poles 


of the World, and cut the Equinoctial at right Angles. 


Eupbroſ. And one of them paſſes" thro? the EquinoQtial Points, 
I obſerve. 

Cleon. It * (6; ; 4nd therefore it 1s called the Eguinoctial 
Colure; the other, which paſtes thro' "We 1 of 
is called the Salſtitial Colure. wy 

Eupbreſ. Whence hath it that Name? nee 

Cleon. From hence, that when the Sun, in his . Courſe, 
comes near to the Beginning of theſe Signs on either Side, he 


but 
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but as it were to be ſtationary, which Standing ſtill of the Sun, 
is in the Latin called $9/ en, whenge, thoſe; two Points are 
called the Selftices. 1 
Euphroſ. What Diſtinction is made of these Solſtitial ! ? 
Cleon. Becauſe the Sun, when it is in the Beginning of Can- 
cer makes Midſummer, that Point i is called the Summer Solſtice; 
thus the other Point is called the Winter Selftice; becauſes. when 


the Sun is in it, it is then Mid-winter. 


Eupbroſ. And have not the other Points, which you call the 
Eguinoxes, in which the other Calure cuts the Eeliptie, fome git 
tint Denomination from the Seaſons alſo ? 

Cleon. Yes; for when the Sun is in the Beginning of Aries, 


it is then the Middle of the Spring, which in Latin is called 


Jer, and therefore this Equinox is called the Vernal Eguinoæ; 
and when the Sun is in the other Equinox; it is the Middle of 
Autumn, which therefore i is called the Autumnal Lquinox., 

Euphroſ. Then theſe two Colures, I peraeivey are, in a 1 
the Boundaries of the Year. 

Cleon. That is their Office; 3 b of them point out 
two oppoſite Seaſons by their two oppoſite Parts upon the Eclip- 
tic. And theſe are the two moſt notable Meridians of thoſe 


that are fixed; and the Solſfitial Colure has this in particular, that 


it alſo paſſes through the Poles of the Ecliptic, and therefore 
cuts it alſo at right Angles. Of theſe Circles Manilius has 
given us this general Deſcription. | 1 
From Pole all round to Pole two Lines expreſs d, 
Adverſely drawn, which inter ſect the Reſt, 
And one another: They ſurround the Whole, 
And croſſing, make right Angles at each Pole. 
Theſe into four juſt Parts divide the Sphere, 
And mark bySigns the Seafons of the Year. 


After this, he gives us a e Deſcription. of each Colure,. 
and of their Courſe thro' the various Conſtellations of the Hea- 
vens: And firſt of the Lane Colure | 


One drawn from Hav ns bigh Top, deſcends fram far, 
And cuts the Serpent's Tail, and the dry Bear: 
Ee The 


** 


De Equinoctial Scales, the Snake's Extremes, 
And next the Southern Centaur*s middle Beams; 
Then thwarts the adverſe Pole, and next divides 
The mighty Whale, and parts its ſcaly Sides. 
Bright Aries Point, and ſplendid Trigon paſt 
The fair Andromeda below the Waſte ; 
And next her Mot bers Head it cuts, and then 
The Dole, and _— in . „ 


Then of the 2 tial aer — 


Croſs this, and frm the Pole dath firſt appear 
The other, thro the Fore-feet of the Bear, 
And thro its Neck; which, when the Sun retires, 

 Firft ſhines, and ſpreads black Night, with feeble Fires, 
Then parts the Twins and Crab, the Dog divides, 

And Agro's Heel, that broke the frothy Tides. 

And then the Pole, and other Circle croft, 

To Caper turns, contrafted in his Froft : 

The Eagle cuts, and the inverted Lyre, 

| Black Draco's 9 —— — 1 

The hinder Paws o 1h Bear, and near the Po 6 . 
Its Tail; and cloſing there compleats the Whole. 
' Theſe Rounds immovable, their Site the ſame, - 
Here Seaſons fix, nor vary in the Frame. 


Lib. I, 


Thus much, at t Pete; is | ſufficient concerning. we Colures; 
let me now proceed to the Tropi cs. 
Euphroſ. Why are thoſe two Circles called the Tropic Cle- 
onicus? 
Clem. To underſtund the Reaſon thereof” nicely, you muſt 
know, (which you will eaſily obſerve) that while the Sun is 
going from Aries to Cancer, he advances every Day more North- 
ward than before he was, till being come to Cancer, he is moſt 
northerly that he can be; after which, as he deſcends to Libra, 
he gets every Day more Southward than before. Now, when 


he is in the * of Cancer, it * that he changes his Mo- 
| tion, 
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tion, and turns from going Northward to go Southward: Now 
this Turning back of the Sun was by the Greeks called Trope ; ; 
from whence the Parallel paſſing thro” Vos "Began" of — 
is called the Tropic , Cancer. 

Eupbroſ. Very good, I andern you welt; and I ſee alſo 
the ſame Reaſon, why. the other is called the 75 ropic of Capri- 
corn, becauſe there the Sun returns from the ſoutherly Courſe to 
his northern one. But, pray, wes is repreſented by theſe Tro-. 
pics on the Sphere? 

Cleon. Theſe Tropics reprafade (for any Latitude) nee 
and ſhort? Days in the Year ; for they ſhew the Part of the di- 
urnal Motion of the Sun for the two Days when he is in the 
Beginning of Cancer and Capricorn; ; where he has the greateſt 
and leaſt Meridian Altitude; and conſequently, when he is in 
the firſt Minute of Cancer, all that Part of the Tropic of Can- 
ter, which is above the Horizon; repreſents the Length of that 
Day; and all that is beneath the Horizon repreſents the Night 
of that Day; and it is eaſy to obſerve, from the Sphere, that 
that Day is the longeſt, and that Night the /horte/ft of all others 
in the Year. In the ſame Manner, the two Parts of the Tro- 
pic of Capricorn, above and below the Horizon, ſhew th eve 
ft Day and longeſt Night in the Year. 

Euphraſ. ] believe I apprehend your Meaning tolerably well; 
but you muſt make ſome Grains of Allowance to a Novice in 
theſe Studies. Pray, have theſe Tropi& any other Uſe? 

Cleon. They are the Boundaries between the Torrid and 
Temperate Zones, of which more hereafter. The Tus W Can- 
cer is thus poetically deſcribed by Manilius: 


The Line deſcrib'd thro Cancer's Claws confines 
The utmoſt Limits of the fatal Signs; 

There, when the Sun aſcends his greateſt Height, 
In largeſt Rounds he whirls the Day and Night; _. 
Pleas'd with his Station, there be ſeems to flay, 
Nor-lengthens much, nor much contracts the Day. 


And the Tropic of Capricorn thus; ; g 


Another 


"The « young r e 


* 
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od The, Nat Limits to * Sun's Pa 123 by aw 
Iden boary Winter calls bis Beams men, Ee boil g 
Obliguely warms, us with .a feable Ray, ö 4 
And whirls, in narrow Rounds, the . .. 5 Il 
. Tous his Fourney's ſhort, but where he lands, —_ 
Mitb Rays direct he burns the barren\Sands.. + |; 
To wiſh d. for Night he ſcarce reſigns the Dh, iq 
But in wt Heats un, bis beted b. 


Lib. 1. 10 


1 the Polar Circles, which, are the laſt 1 
be conſidered on the S 8 ES: 

Eupbreſ. Theſe, 5 you told me were called the 
Artic and Antarctic Circles; 3 Pray, whence do they derive; thee 
Names? 

Clien. The Arfiic Circle, or that nt the had Pobs, i Fu 
ſo. called from Arctus, the Greek Name of the Conſtellation of 
the greater Bear, which is ſituated very near it; and the North 
Pole is ſometimes called the Arctic Pale, becauſe it is the laſt 
Star in the Tail of the leſſer Bear; as I ſhall ſhew you hereaf- 
ter, when we come to diſcourſe of the Conſtellations. The 
other is called the Antarctic feircle, as being on the oppoſite 1 
of the Sphere to this. 
 Enphroſ. What is the Uſe of theſe Circles 7 | | 
| Cleon. They ſhew the Latitude on each Side the Faden 
tial, where the Sun does not ſet, or go below the Horizon, 
when he is at the greateſt Diſtance, North and South, that is, 
in the Beginning of Cancer and Capricorn. 

Euphrof. Indeed! is there fuch a Thing as all Day, and no 
Night, in that Latitude? 

Cleon. Yes; and the nearer you go from the Polar Citcle to 
the Pole, the longer the Sun continues above the Horizon; and 
preciſely under the Pole, the Sun ſets not for the Space of fix 
Months, or half a Year, as I ſhall demonſtrate to you on the 
Globes hereafter ; and the other half Year it is all Night; that 
is, the Sun is not ſeen from that Pole above the Horizon, which 


in that Caſe is the Equator itſelf. 
Euplraſ 
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Eupbroſ. This is very wonderful; I hope I ſhall underſtand 
you better upon the Globes. — - But, _ boy goes Ile * you 
make of theſe Circles! FO ee 

Cleon. They are the Boundaries We the ROY and 
 Frigid Zones. Theſe Circles alfo Manilius thus deſeribes : _ 


One 1 * North fu fu Aon the Mining Bear, 5 
And lies divided from the Polar Star 

Twice twelve Degrees, and thirty Minutes leſs ;; 
Which Space the Tropies from the Line pffehs. 


The Antardiic PIERS * 


L 7 be laft, drawn 5 the So Pole, conflies .: 
= Bears, and lie, the utmoſt of the Lines. 


- * * — 


1 as the Asie is ib Antarctic 3 


Eupbroſ. But before we leave this Subject, pray tell « me e one | 
Thing ; why are the Ends of the Axis of the Sphere called the 
PoLEs of the World“ 

Glen, The Word Pelis Greek, 2 ais to turn round 
about: Now, ſince theſe two Points in the Heavens, which are 
oppoſite ta the Ends of the Axis of the Sphere, are quieſcent, 
and all the other Parts of the Heavens have an apparent Mo- 
tion about them, therefore they were looked upon as the two 
great Cardinal Points, or Hinges, on which the whole Fabric of 
the World did turn. ; | 


Euphroſ. I think the Deſcription of theſe Poles in Virgil is 
very fine, when he EAT 


— 8 
* 


Two Poles turn pri the u one hy” fog to „ 

O'er Scythian Hills, and one is Lybian Nies; 

The firſt ſublime in Heav'n, the laſt is whirl d 

Below the Regions of the nether World; 

Araund aur Poles the ſpiry Dragon glides, 
And, like a wandring Stream, the Bears divides, 

The leſs and greater, who by Fate's Decrees, 
Abhors to dive beneath the ſouthern Seas; 


4 ey 8 Night is En] 
I. Silence brooding on tb unhappy Ground : 

E 7 when Aurota leawes.our northern Sphere, wy 
_” lights t. the downward Hav ns, and riſes there ; $43 
And when on us ſbe breathes the living Light, 

Red Veſper N oa Tapers of the Night. . 
7 TY D Viegi. 


But 5 * he: „ to the Poles themfelyes ? 
Cen. He does; and by it only means, that when we go 
| North or South, they appear to aſcend or deſcend, above or below | 
the Horizon; at leaſt, this is all the Motion the Poles can pofti- 
bly have. But more of a" x4 Uſe of the 
Globes. e 8 

Thus have we paſſed chrough (b W of the Doctrine of the 
Sphere, as ie neceffary to enable you to have a right Under- 
ſanding of the Globes and Orrery, which will exemplify and il- 
lyſtrate all thoſe Matters, er faniliar 46d eaſy to 

Bupbroſ. Dear Clasen, o No! ul; y oblige and delight me; 
I think long er thoſe InftrumentsE 42 in Play: Pray, which 
| are we to have next, the Globes, or Orrery? 

Cleon.” The Orrery, my Enphrofyne ; I have provided one 
for that Purpoſe, which will afford you a \ pleaſurable Enter. 
de hy ng BITS: | 


DTALTLOGUE VI. 
VE. my Euphroſyne ; this is the famed Machine, of which I 


promiſed you the Sight and Ut, when we laſt converſed 
on theſe TR 
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Euphroſ. A glorious Piece of Art it ſeems to be, i indeed ! 
Pray, who was the firſt Inventor of it?. 

Cleon, This Machine was invented by Delrass, and made 
in its utmoſt Perfection, firſt by Mr. Rowley, for King George 
he Firſt; after which the Earl of Orrery beſpoke another ; and 
from him, it is ſuppoſed by ſome, that it had its Name: But 
ſome will have it derived from, a Greek Ward of the ſame Sound, 

which ſignifies to ſee 3. becauſe i in this M achine we ſee all the 22 
ions of the heavenly Bodies performed i in the. ſame Manner as 
they are in Nature itſelf, 2 85 

Euphroſ. Are there not different Sorts of 8 of this 
Kind made; becauſe, FT think, I have ſeen, the Cut of an Or- 
rery, of a different Make from this 18 © 

Claon. Yes; fince the firſt Invention they have been vari- 
oully made, and vety mucl improved by ſeveral Artiſts, parti- 
cularly Mr. Rowley, and. lr. Wright 3 Dr. Deſaguliers alſo 
contrived a curious Machine 'of this Sort, which he called' the 
Planctarium ; alſo there has been made another Inftrument, 
called the ¶ſimilo; but the Orrery conſtructed by the late in- 
genious Mr. Dean exceeds in Point of Neatneſs and Elegance 
all that has been yet made, if you except the Motions of the 
Satellites of Jupiter and Saturn ; 5 but there ſeems A great De al 
wanting yet, to render an Orrery 1 more ſimple i in its Structure, 
and of an eafier Purchaſe than thoſe which have been hitherto 
made; for the firſt were fold for a thouſand Guineas PP and I 
have heard of none of the largeſt Sort for. leſs than three hun- 
dred Guineass. 

Euphroſ. Had the ancient Aſtronomers no PE IRE of 
this Kind, to repreſent the Motions of the heavenly Bodies? 


Cleon. Yes, it appears they had ſomething analogous to it, 
made by that famous Mathematician, Archimedes, on whom the 
Latin Poet Claudian, wrote a merry Epigram, in the Engliſh. 


Tranſlation of which you will ſee Rotoley s Name, inſtead of 
Archimedes, as given us by Dr. Harris in his aſtronomice Dia-. 
logue, Page 182. | 


When lately Ya the Orrery farvey d, 
He, ſiniling, thus to Gods in Council ſaid; "Ip 
D d 
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| Ho ſhall we ve flint preſuning Mortals Paw” r 3 
| | The Syracuſian Sage did, once before, | 
$ The beau nly Motions ſhew in Spheres of ci, 
| | And the erratic Orbs and Stars expreſs : ; 
bs - But his Machine, by one fix d Pow'r and "OA 
| Mo d, and was govern'd, as we are, ly Fate; 
While the bold Rowley, in his Orrery, TY 
| Keeps his firſt Pow'r, Juſt like his Genius, five: hes Pro 
He knows the ſecret Spring, and can impart © So: 
. Laws to the Whole, and to each ſingle Part. 
His daring Hand, or brings, or hinders Fate: ; 
He makes the Earth thro" ſilver Zodiacs run, 
Juſily abſequious to the golden Sun: | 
. Ih le the bright Moon, Shining with borrow'd Light, 
Marks out the Months, and rules the fable Night: 
And all obedient to his fole Command, 
Turn round their Axis, as he turns his Hand; 
\ Their Phaſes, and their Aſpedts all diſplay, 
And at his Beck exhibit M ight or Day. __ 
He makes Eclipſes,. as he will, appear, h 5 ; | | 


For any paſt, preſent, or future Tear ; in 
\ | Shews their true Courſe, and roots out vulgar Fear. i 
Guiltleſs Salmoneus at your Suit I flew, _ Or 
Shall I, to pleaſe you, take off Rowley too 4 9 
Ob no, all cry d, the glorious Artiſt ſpare, OO 
| Tranſplant him hither, and make bim 4 Star. OT 


* 


Eupbroſ. This is an ingenious Piece of Wit, Werd; but 
the Inſtrument highly deſerves it, to all Appearance; it being 
in the external Frame, and (I doubt not) in the internal Struc- 
ture, an admirably beautiful and exquiſite Piece of Worknus- 
—_—_ 1 -- 

Cleon. All you obſerve is very right ; ; and Pity it is, that the 
Coſtlineſs and Magnificence of ſo curious and uſeful an Inſtru- 
ment ſhould be a Bar to its common Uſe. I ſhall now proceed 
to give you a View of each particular Part, in a general Do- 
feription of the Whole. | 
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The F rame, which contains the Wheel-work, Fc. and re- 
gulates the whole Machine, is made of fine Ebony, and is near 
four Feet in Diameter; the Outſide thereof is adorned with 12 


Pilaſters, curiouſly wrought and gilt: Between theſe Pilaſters 


the twelve Signs of the Zodiac are neatly painted, with gilded 
Frames. Above the Frame is a broad Ring, ſupported with 
twelve Pillars; this Ring repreſents the Plane of the Ecliptic, 
upon which there are two Scales of Degrees, and between 
theſe the Names and Characters of the twelve Signs. Near 
the Outſide is a Scale of Months and Days, exactly correſ- 
ponding to the Sun's Place at Noon, each Day throughout the 
Year. 5 1 1 
Above the Ecliptic ſtand ſome of the principal Circles of the 
Sphere, according to their reſpective Situations in the Heavens, 


viz. (No. 10.) are the two Colures, divided into Degrees and 


half Degrees. No. 11. is one Half the EquindTtial Circle, 
making an Angle of 232 Degrees. The Tropic of. Cancer 
and the Arctic Circle are each fixed parallel, and at their pro- 
per Diſtance from the Equinoctial. On the Northern Half of 
the Ecliptic, is a Braſs Semi-circle, moveable upon two Points 
fixed in ꝙ and : This Semi-circle ſerves as a moveable Ho- 
rizon, to be put to any. Degree of Latitude upon the North 
Part of the Meridian. The whole Machine is alſo ſo contrived, 


25 to be ſet to any Latitude, without in the leaſt affecting any 


of the Inſide Motions: For this Purpoſe, there are two ſtrong 
Hinges (No. 13.) fixed to the Bottom-Frame, upon which the 
Inftrument moves ; and a ftrong Braſs Arch, having Holes at 
every Degree, through which a ſtrong Pin is to be put, accord- 
ing to the Elevation. This Arch and the two Hinges ſup- 
port the whole Machine, when it is lifted up, according to any 
Latitude; and the Arch, at other Times, lies conveniently un- 
der the Bottom-Frame. wy | 
| When the Machine is ſet to any Latitude, (which is eaſily 
done by two Men, each taking hold of two Handles, conve- 
niently fixed for that Purpoſe) ſet the moveable Horizon to the 
fame. Degree upon the Meridian, and you may form an Idea of 
the reſpective Altitude, or Depreſſion of the Planets, both Pri- 
mary and Secondary. The Sun (No. 1.) ftands in the Middle 
EW Dd2 6 of 
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. of the Whole Syſtem upon a Wire, making an ag with the 
Plane of the Ecliptic of about 82 Degrees, which is the In- 
clination of the Sun's Axis, to the Axis of the Ecliptic. Next 
the Sun is a ſmall Ball (No. 2.) repreſenting Mercury: Next 


to Mercury is Venus, (No. 3.) repreſented by a large Ball, and 
both theſe ſtand upon Wires, fo that the Balls themſelves may 


be more viſibly perceived by the Eye. The Earth is repreſent- 


ed (No. 4.) by an Ivory-Ball, all having ſome of the princi- 


pal Meridians and Parallels, and a little Sketch of a Map de. 
ſcribed upon it. The Wire, which ſupports the Earth, makes 
an Angle with the Plane of the Ecliptic of 65 Degrees, which 


is the Inclination of the Earth's Axis to that of the Ecliptic. 


Near the Bottom of the Earth's Axis is a Dial- plate, (No. 9.) 
having an Index pointing to the Hours of hs 12 as the Fart 
turns round its Axis. 


Round the Earth is a Ring, en by two wal Plan 


which Ring repreſents the Orbit of the Moon, and the Divi- 


ſions upon it anſwer to the Moon's Latitude: The Motion of 


| this Ring repreſents the Motion of the Moon's Orbit, accord- 
ing to that of the Nodes, Within this Ring is the Moon, 


(No. 5.) having a black a or Caſe, which by its Motion 
repreſents the Phaſes of the Moon, according to her Age.— 


Without the Orbits of the Earth and Moon is Mars (No. b.) 


The next in Order to Mars is Jupiter, and his four Moons (No, 
7.) Each of theſe Moons is ſupported by a crooked Wire, fixed 


5 in a Socket, which turns about the Pillar that ſupports Jupiter: 


Theſe Satellites may be turned by the Hand to any Poſition; 


and yet, when the Machine is put into Motion, they will al 
move in their proper Times. The outermoſt of all is Saturn, 


and his five Moons, (No. 8.) Theſe Moons are ſupported 


and contrived after the ſame Manner with thoſe of Jupiter. 


The whole Machine is put into Motion by turning a ſmall 


Winch, like the Key of a Clock, (No. 14.) and all the Inſide 
Work is fo truly wrought, that it requires but my ſmall Strength 


to put the whole in Motion. 
Euphbroſ. How are theſe planetary Bodies to be put in Mo- 


tion? Could J fee, or be made ſenſible of it? 


Cleon. Yes: Above the Handle there is a cylindrical Pin, 


which may be drawn a little out, or puſhed in at Pleaſure: 


When 
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When it is puſh'd in, all the Planets, both Primary and Secon- 
dary, will move according to their reſpective Periods, by turning 
the Handle: When it is drawn out, the Motion of the Satellites 
Jupiter and Saturn will. be ſtop'd, while all the reſt move with- 
out Interruption. This is a very good Contrivance to preſerve 
the Inſtrument from being clogg'd by the ſwift Motions of the 
Wheels belonging to the Satellites of Jupiter and Saturn, when 
the Motion of the reſt of the Planets are only conſidered. © © 
There is alſo a Braſs Lamp, having two Convex Glaſſes, to 
be put in the Room of the Sun; and alſo a ſmaller Earth and 
Moon, made ſomewhat in Denn to their Diſtance from 
each other, which may be put on at Pleaſure. 


The Lamp turns round at the ſame Time with the Earth, and 


by Means of the Glaſſes caſts a ſtrong Light upon her: And 
when the ſmaller Earth and Moon are placed on, it will be eaſy 
to ſhew when either of them will! be eclipſed. 

Euphroſ. Well! I think every Thing admirably adapted to 
anſwer the Purpoſe of ſuch a Machine, and now I prefume you 
are ready to put it in Motion, and gratify my Sight with a View 
of the Secondary Planets as well as the Primary, in the various 
Revolutions, which I have not yet ſeen in any Inſtrument. 

Cleon. F-ſhall do it this Inſtant !!=— You ſees I put on the 
Handle, and puſh in the Pin juſt above it; and place a black 
Patch (or Bit of Wafer) upon the Middle of the Sun, right againſt 
the firſt Degree of Aries (). You may alſo place Patches upon 
Venus, Mars, and Jupiter, right againſt ſome noted Point in the 


Ecliptic. If you lay a Thread from the Sun to the firſt Degree 


of Aries (&), you may ſet a Mark where it interſects the Orbit 
of each Planet; and that will be a Help: to note the Times of their 
Revolutions. 


Euphroſ. Why am I to place Patches upon Fant Mars and 


Jupiter, and not upon Mercury and Saturn? 

Cleon. Becauſe theſe Planets are known to have a Motion 
about their Axis by a conſtant Obſervation of the Motion of 
Spots, ſeen on their Surfaces, when obſerved through good Te- 
leſcopes. Theſe Spots, like thoſe of the Sun, are found to be 

regular, and to deſcribe ſuch Lines on the Surfaces of the Planets 
as they really would do, were the Planets to be moved about 
their Axis, with thoſe Spots on their Surfaces in the, I imes and 
Man- 
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Manner you here ſee repreſented: in the Orrery, ſo'that they 
_ plainly prove the diurnal Rotation of thoſe Planets. But as for 
Mercury and Saturn, the Spots have been obſerved on their Suck 
ces ſufficient-to anſwer ſuch a Purpoſe. _.. 

EZuphroſ. In what Times do thoſe Planets 3 about thei | 
Axis? | 1 | 

Clin. You will . ſee; for n one entire 
Turn of the Handle anſwers to the diurnal Motion of the Eaxth 


round her Axis, as may be ſeen by the Motion of the Hour-In- 


dex, which is placed at the Foot of the Wire, on which the Te- 
rella is fixed. When the Index has moved the Space of Ten 


Hours, you may obſerve, that Jupiter has made one Revolution 


compleat round its Axis: The Handle, being turned until the 
Hour - Index has paſſed over 23 Hours, will bring the Patch up- 


on Venus to its former Situation with reſpect to the Ecliptic, 


which ſhews that Venus () has made one entire Revolution 
round her Axis. Mars makes one compleat Revolution round 
his Axis in 24 Hours, and about 40 Minutes. When the Han- 
dle is turned 25+ Times round, the Spot upon the Sun will 
point to the ſame Degree of the Ecliptic, as it did when the In- 
ſtrument was firſt put in Motion. And, thus by obſerving the 
Motion of the Spots upon the Surface of the Sun, and of the Pla- 


nets in the Heavens, their diurnal Motion was diſcovered; aſter 


the ſame Manner as we do here obſerve the Motion of their Re- 
preſentatives, by that of the Marks placed upon them. 6 

Euphroſ. Theſe Things delight me very much, as they are 
quite new to me; I obſerve alſo, that the Earth moves upon its 
Axis; but as this is a more important Subject, it will require a 
particular Conſideration, which I ſhall trouble you with ſome 
other Time; at preſent I ſhall be glad to attend you on the Sub- 
je of the inferior Planets, and their Motion round the Primary; ; 
and firſt, if you pleaſe, let me obſerve the Motion of the Moon 
about the Earth at the ſame Time as the Earth _ oy on 
in her Orbit about the Sun. 

Cleon. This you ſhall do, and anda: it with your o own. 


Hands: Take the Winch, and while you turn the Handle you 


will obſerve the Planets perform their. Motions, in the ſame re- 
lative Times as they really do in the Heavens; then about the 


Earth you will obſerve, that the Lunar Orb will depart from 2 
| Point 
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Point in the Ecliptic about the Earth, and return to the ſame 

| again in 27 Turns and 7 of the Handle, which is called the 8 
riodical Month; in Contradiſtinction to the ſynodical Month. 

Eupbroſ. Pray, what is the Difference then between the pe- 
riodical and ſynodical Month? You' have formerly mentioned it 
to me by Way of Theory, and I ſhould be glad to ſee it exem« 
plifed, as it were, in Fact. 

Cleon. I will ſhew you wherein the Difference conſiſts: 1 
have already obſerved to you, that the periodical Month is the 
Time, which is taken up by the Moon in departing from any 
one Point of the Ecliptic, and returning to it the ſame again; 
but more particularly thus: I ſtop the Motion of the Earth, and 

place the Moon juſt between the Earth and the Sun; which you 
know is what we then call the New Moon; then, putting the 
Machme in Motion, you obſerve, that in 27 and 4 Turns of 
the Handle, the Moon will make one Revolution, and come to 
the ſame Point between the Earth and the Sun again; therefore 
were the Earth to ſtand ſtill in the Heavens, the Space of Time 
between the new Moons would then be 27 and £ 4 Days, and 
the periodical Months would then be the ſame. "Bur, as the 
Caſe now ſtands, ſince the Earth really has a Motion about the 
Sun, at the ſame Time that the Moon moves about it, we muſt 
repreſent both in Motion in the Orrery : Therefore, bringing 
the Moon in the Situation between the Earth and the Sun as 
before, you will obſerve, by turning the Winch, that while the, 
Earth moves progreſſively on, you will make not leſs than 29 2 
Turns of the Winch, before the Moon will come exactly be- 
| tween the Earth and the Sun again; and this ſhews the Space 
of Time in what we uſually call the ſynodical Month, viz. two 
Days and 4 longer than the periodical Month. 

Euphroſ. You have made the Thing very clear and eaſy to 
be underſtood ; and I fancy I ſhall be able to read a Lecture on 
the Orrery myſelf e er long: The Moon, you ſee, always ſhews 
the ſame Face to the Earth in the Orrery as it does in the Hea- 
vens ; how comes that to paſs, Cleonicus? 

Cleon. For this Reaſon, that juſt ſo much of her Surface as 
is turned towards the Earth, by her monthly Motion, is turned 
from it by her Motion round her Axis, which is performed juſt in 
the ſame Time; for, if ſhe had no Motion about her Axis, all 

Parts 
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Parts of the Moon's Surface would be ſhewn towards the Earth 
ſucceſſively in the Courſe of one Revolution; but of thigdle lt, 
give you a farther Illuſtration another Time. "I 
Euphreſ. I muſt not expect to know every Thing at ance... 1 | 
ſhall always be content to wait the Time, you think moſt pro- 
But now for the Moons of Fur 
ter; let me ſee how they perform their 1 round their N. | 
mary. 3 
Cleon. This you will ae 5 bn bs us place all 4 3s 
Moons of Jupiter i in one right Line, from their reſpective Prima - 
ries, and then you will obſerve, by turning the Handle, that 
they are ſoon ſeparated: and diſperſed one from the other, ac- 
cording to their different Celerities: Thus, you ſee, one Tum 
of the Handle brings the firſt Moon about Parts round Jupiter, 


while the Second has deſcribed but 2 Parts; the Third about; 75 


and the F ourth not quite 4; Part, each of its ene | 
Orbits. | 
Eupbroſ. Ves; and by the Hoem imb J further when, N 
that the firſt Moon will in 18 and 4 Hours come round to its for- 
mer Poſition, or make one 3 The Second at the 
ſame Time will be almoſt oppoſite to the Firſt, and ſo has made 
but little more than half a Revolution in the ſame Time, and 
the others are in different Aſpects according to the Length of 
their Periods. In ſhort, I have the Pian now to ſee, by tell⸗ 
ing the Turns of the Handle, and obſerving the Hour-Index, 
that the ſeveral Planets of Jupiter perform their Periods in the 
ſame Times that you formerly mentioned. But theſe Moons of 
Fupiter have been rendered very famous on Account of finding 


the Longitude by them; now I ſhould be glad to underſtand the 


Reaſon of that Affair. Bray, Cleonicus, could I be aſſiſted! in that 
Reſpect by this Piece of Machinery ? 

Cleon. Yes, my Euphroſyne, you may very eaſily ; ; by Means of 
the Eclipſes, which theſe Moons ſuffer in the Shadow of Jupiter; 
and to make the Thing as clear to you as poſſible, I ſhall place 
the Lamp in the Roond of. the Sun in the Centre to caſt a Light 
on the Body of Jupiter and his little Syſtem of Moons; by this 
Means, the Shadow of Jupiter and his Moons will be very evi- 
dent on a Piece of white Paiſt- board placed directly behind them 


from the Sun. And now, by carrying the Candles out of the N 


Room, 
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Room, Jupiter will have no other Lights but what it receives 
from the Lamp. | 
Eupbroſ. This is a Sort of Repreſentation of the deny 
Regions thro' which Jupiter with his Attendants move; and I 
plainly perceive, the Shadow of Jupiter and of his Moons too 
on the Paiſtboard; I plainly ſee the Manner of their apparent 
Motions ; that they move backward and forward in one ſtraight 
Line, or nearly ſo: But here they appear very different from 
what they formerly did thro' the Teleſcope, where they appear- 
ed as ſo many brilliant Points; here only as dark moving Sha- 
dows; and I eafily apprehend, by what I ſee, that when one of 
thoſe little Moons gets into the Shadow of Jupiter, it muſt neceſ- 
farily diſappear to us on that July Ball of Earth; and then i is 
ſaid to be eclipſed. | 24h 
Clion. This is very true, with reſpect to "their ae 
on the Paiſtboard; but as for the Moons themſelves, you have a 
much better Idea of their Motions now than you could poſſibly 
have thro' the Teleſcope; for here, you ſee, they move in their 
proper circular Orbits, as they really do in the Heavens ; and. 
here alſo, you obſerve, the little white Balls go into, and out of 
Jupiter's Shadow in the fame Manner as they do there. | 
Euphroſ. This I view with Pleaſure, and theſe Eclipſes of 
the little Moom, I obſerve, are very frequent in thoſe which are 
next to their Primary, and perform their Periods in the ſhorteſt 
Time. And therefore, I preſume, - the firſt of theſe Moons muſt 
afford the beſt Opportunity of finding the Langue, by Reaſon | 
of the Frequency of its Eclipſes. | 
Cleen, What you Hay is very juſt, there being, generally, 
two of thoſe 'Eclipſes in three Days; and therefore they afford 
Mariners and Geographers Opportunities of finding the Longi- 
tude almoſt as often, and as exactly, as they pleaſe. _ 
Euphroſ. But what Method do they _ for this Purpoſe, f 
Cleonicus? 
Cleon. I will inform you as intelligibly as I can; and in or- 
der thereto you' muſt obſerve the following Particulars. 
Firſt, That by reaſon the Theory of Fupiter's Moons is ve- 
ry well aſcertained by Obſervations, the Times in which any of 
the Eclipſes of Fupiter's Moons happen can eaſily be aſſigned by 
Aſtronomers; and accordingly, the Time of the Immerſions 
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208 The young GENTLEMAN. 
and 3 of the firſt Satellite are calculated in Wits 
Ephemeris, to anſwer this valuable Purpoſe. Secondly, That the 
Earth moviog about its Axis once in 24 Hours, it is plain, that 
in ane Hour a 24th Part of the Equator will paſs under Gel | 
ridian of any Place z that is to fay, 15 Degrees of Motion under 
the Equator anſwers to one Hour of Time, which is x Degree 
in 4 Minutes, or 15 Minutes of a Degree in one Minute of Time. 
Thirdly, The Eclipſes of theſe Satellites are ſeen at the ſame Jo- 
flant in every Part of the Earth where the Planet is viſible ; there. 
fore, Fourthly, If two Perſons, under the ſame Meridian, ob- 
ſerve ſuch an Eclipſe, it muſt neceflarily appear to them at the 
fame Time by a Clock or Watch; but if they live under diffe- 
rent Meridians, the Time ſhewn by their Clocks will be diffe- 
rent, when they obſerve this Phænomenon; and this Difference. 
of Time turned into Motion, by allowing, as I mentioned above, 
1 Degree to 4 Minutes, will ſhew the Difference of the two Me- 
ridians in Degrees of the Equator ;- and this i is all that they call 


| the 

r not but 1 ſhall more eaſily underſtand thee 
Things, when I have thought about them a little langer 3 ly 
T have always found theſe Ideas much facilitated by Example, I. 
ſhould be glad if you would oblige me in that Reſpect with an 
Inſtance how Longitude is found between any two particular 
Places; as at London, and any other Place. 2 

Cleon. I will, my Euphraſyne; ; ſee, here is White 8  Ephene- 
ris for the preſent Year 1757, where all the Immerſions of the 
firſt Satellite are particularly regiſtered from the Beginning of 
January to the 3d of Aon, and after that, the Emerſions gut 
of Jupiters Shadow to December, for the ſeveral Days, Hours, 
Minutes, and Seconds, when they happen, as you here obſerve 
| In their reſpective Columns. 

Eupbroeſ. I ſee them all; and take Notice, that at _ End 
of the Table, he ſubjoins an Example of its Vee, which is the 
very Thing I want to ſee explained. 

Cleon. That you ſhall inſtantly ; as thus; ; Gooch you was 
in ſome particular Place on the gth Day of next October, and 
there, with a good. reflecting Teleſcope, you obſerved the fuſt 
Satellite of Jupiter emerging out of the Shadow at 44 Minutes, 
and 22 Seconds paſt 10 Clock at Night, 15 a good Watch, 
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that ſhews Seconds; then you would take the Ephemeris, and ſee 
what Time the ſame Phenomenon happened at the Royal Ob- 
ſeryatory at Greenwich, (to which the Numbers in the Table are 


adapted z) and you will find againſt OZober the gth, that it was 


48 Minutes, and 42 Seconds after 8 at Night. Now the Dif- 
ference between the. Times of Obfervation at Greenwich, and 
the Place you are ſuppoſed to be in, is 1 Hour, 55 Minutes, 
and 40 Seconds, which, converted into Degrees and Minutes, 
in the Equator, will make 28 Degrees, and 5 Minutes, allow- 
ing for every Minute of Time 15 Minutes of a Degree as before 
mentioned. | | | „ . 

Eupbroſ. So that theſe 28 Degrees and 5 Minutes are what 
you call the Difference of Longitude of thoſe two Places; 
but Mr, Mpbite ſays, this is the Longitude of the Place of Ob- 
ſervation to the Eaſt of the Britiſp Obſervatory : But why does 
he ſay to the Eaſt, Cleonicus? This I do not clearly underſtand. 

_ Chon, This you will eaſily apprehend, my Euphroſyne, if 
you conſider, that the Diurnal Motion of the Earth is Haft- 
ward, and therefore, at whatever Moment of Time the Eclipſe 
is ſeen at a Place 15 Degrees Eaſtward, it muſt neceſſarily be one 
Hour later than the ſame appears at the Obſervatory at Greenuych ; 


and if the Place were Weſtward 15 Degrees, then it would hap- 


pen 1 Hour fooner than at the Obſervatory ; but of "this Affair 
you will be more particularly convinced when we come to the 


Uſe of the Globes. 
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JA Table of the Eclipſes of Jupiter's firſt Satellite, reduced} 


to apparent Time, 1757. 


3 


| Immerſions 


— 


Immerſions 


— 


| Immerfions 


Eoin” | x 


r 


9 1 


JANUAR 


d. h. m. ſ. 


FeBRUARY 


— 
d. h. m. 1. 


2 15 13 41 
4 941 11 

4 8 43 
7 22 36 16 
917 3 49 
11 31 19 
5 58 49] 
o 26 30 
18 54 12 
13 21 56 
7 9 
2 17 28 
20 45 15 
15 13 9 
9 41 4 
11 9 7 
22 37 11 


13 


16 
18 
20 
22 
23 
25 
27 
29 


122 
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1 mmerſions 


17 5 14 
11 33 18 
= 
5 29 37 
18 57 51 
13 26 15 
7 54 23 
2 22 41 
moors 
15 19 26 
9 47 59 
4 16 33 
22 45 6 
24 17 13 40 


26 11 42 16 
28 6 10 53 


Ma RCH 


Immerſions 


932 3k 
3 19 8 0 
5 13.36 53 
7-8. $37: 
9 2 34 27 
10 21 3 17 
7 
14 10 o 57 
16 4 29 48 
17 22 58 39 
19 17 27 28 
21 11 56 18 
$3.-6 25.724 
25 084 4 


26 19 22 58 


28 13 51 53 
30 8 20 54 


—1 a2 12 $2 38 


APRIL 


Immerſions 


" 8 49. $55 


21 18\ 47 


4 15 47 39] 
10 16 31 
4 45 24 
23 14 18 
17 43 12 
iz 12 4 
6 40 56 
: Þ 3 
19 38 50 

14 7 39 


22 8 36 28 
24 3 5 * 
25 21 34 

27 16 2 — 
29 10 31 33 


Mar 


Immerſions 


— 


5 © 16 


1 
2 23 28 59 


Emerſions 


4 20 5 50 


3:9 .3 
10 3 31 42 
11 22 0 19 
13 16 28 51 
is 10 $7.23 
17 5 26 © 
18 23 54 37| 
20 18 23 4 


24 7 19 37 
26 1 48 22 
27 20 16 45 
29 14 45 8 
31 9 13 29 


Jun 


* 


Emerſions 


2 "4 44 xt 
3 22 10 18 
5 16 38 46 
7 * 7.4 
9. 3 33 *3 
11 © 3 40 


I2 18 31 571 
14 13 O 151 


16 7 28 33 
18 1 56 50 
19 20 25 8 
21 14 53 27 
2727 


1 3 50 
26 22 18 7 


28 16 46 53 . 
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30 11 156 133 


Jury 


— kk 


6 14 34 280 
9 6 


5 18 40 21 


7 13 8 46 


9 


11 


7 37 13 
2 541 


12 20 34 17] 


14 15 2 53 


16 9 31 26| 


18 o © 


4 


19 22 28 37 


21 16 57 14 


23 11 25 56 


25 $ 54 38 


27 © 23 22| 


26 18 52 7 


30 13 20 55 


Auc usr 


Emerſions 


2 5 43 35 
4 11 57] 


—_ 
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to apparent 'Time, 1757. 


* 3 
Meets 


Emerſions 


— 


Emerſions 


Emerſions 


| Immerfions | 


9 


— 


 AvcvusrT 


SEPTEMBER 


OCTOBER 


* 


1 k « £ 


d. h. m. ſ. 


11 22 43 37 
13 17-12 42 
15 11 41 47 


s 9 45 34 
110 4 14 35 


17 6 10 51 
19 © 39 50 
20 19 9 12 
22 13 38 28 
24 8 7 38 
20 2 36 48 


5 19 50 26 
7 14 19 36 
9 8 48 42 
Ft 9 17 46 
12 21 46 51 
14 16 15 53 
I6 10 44 51 
18 5 13 49 
19 23 42 48 
21 18 11 46 
23 12 40 37 


11 23 41 314 


13 18 8 39 
15 12 36 15 


„ 


19g 1 21 39 
20 19 58 51 


22 14 26 234 


24 © 53 $9 
20 3 21 33 
27 21 49 5 
29 16 16 36 


27 21 6 326 23 24 11|25 7 9 2731 1044 5 
29 15 35 18028 17 53 30027 1 38 I|— 

131 10 4 3430 12 22 4928 20 6 55 
— TP 30 14 35 40 


SEPTEMBER =o 


| ' Pmerſona, 
| — Emerſions 


3 4 33. %% | 
3 23 3 7] 3 © 52. 330 M6 
5 17 32 a4 4 1 21 16;wvember 21ſt 


The Times of the Eclipſes in this Table are adapted 


gitude, or Difference of Meridians, between that and 


an Example. Wes 
Suppoſe on the th Day of October, the Time of the 
Emerſion of Jupiter's firſt Satellite, be obſerved by a 
{ Teleſcope at 44 Min. 22 Sec. paſt 10 at Night; I 
find by the Table, that the Time of this Emerſion 
| will happen at the Britiſb Obſervatory, the ſame Night, 
48 Min. 42 Sec. paſt 8: The Difference of the Times 
lis 1 Hour, 55 Min. 40 Sec. which converted into Deg. 
and Min. of the Equator, will make 28 Deg. 55 Min. 
the Longitude of the Place of Obſervation, to the E/ 


8 


* 
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to the Meridian of the Royal Obſervatory near London, | 
and afford an excellent Method of diſcovering the Lon- | 


any other Place whatſoever, . which I ſhall illuſtrate by 


— 


„— 7 
* 
= 


| [of the Britzh Obſervatory, 4 
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Eapbreſ. Well, I ſuppoſe by this Time you are tired of talk 
ing ſo much about the Longitude to one of our Sex, who 2 
ſeldom employed in putting in Practice any of the great Diſco- 
veries of the Philoſophers; 3 but as we have naturally A. 
of Enquiry into every Thing that we hear of that is of a public 
or wonderful Nature, we are oftentimes folicitous to be fatisfied 
about Things that do not ſo immediately concern us. Of this 
I ſhall give you a farther Inſtance by a Query or two contern- 
ing Saturn, his Moons, and Ring. I ſee they move, after the 
ſame Manner with thoſe of Jupiter, about their Primary but 
1 obſerve this Syſtem of Moons has not the ſame Poſition, nay 
_— to the Plane of the Orrery as thoſe of Fupiter ha 
but as the Time is now far advanced, I fhall beg a more paiticu- 
lar Account of what relates to Saturn and his Syſtem the next 
—— we have for Converſe on theſe jen 


$ 
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DIALOGUE vi. | 
The Ufe of the Orrery continued. : 


Cleonicus. 
|| 1 you took Notice, that Saturn's Moons . not 
alike poſited with thoſe of Jupiter, in regard to the Eclip- 
tic. . And it is true, they are not ; for thoſe of Jupiter ate pa- 
rallel to that; but thoſe of Saturn are inclined thereto in an 
Angle of about 30 Degrees; as is alſo the Plane of his Ring. 
Eupbreſ. Then, I perceive, that the Shadow of Saturn's 
Moons, caſt on the Paiſtboard behind them, will not appear to 
move backward and forward in a right Line, ike chaſe & Ju- 


Piter. 


13 


Cleon. Vou rightly obſerve, _ cannot appear 1 1 move | 


to an Eye placed upon the Eart': ; as you will eafily ſee by the 
Experiment; for having placed the Paiſtboard properly behind 
this Planet, and taken all the Candles but: one out of the Room 


— lay your Hand on the Winch, and put them m Motion, | 


and then you ſee on the Paiſtboard, that each reſpective Satellit 
deſcribes an n Qrdit of an oval Figure, and what the C Geometers 


| Proper! £ 
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properly call an Elipfis, one Part of which lies above, and 


the other below the Planet, and its Ring in the Center. 


Euphroſ. It greatly delights me to obſerve theſe curious Ap- 
pearances 3 and now I ſee, in Fact, how Things are in Nature 
performed, and brought about: I ſee the Reaſon why the 


Moons, while they deſcribe the remote Part of their Orbit, ap- 


pear dire& in Motion, and retrograde, while they deſcribe that 
Part next to us: —— I ſee likewiſe, that the Shadow of the 
Ring, in like Manner, is hot circular, but eliptical, including 
the Body of Saturn, very much like what formerly appeared 
in the Heavens thro* the Teleſcope. 

Cleon. It muſt undoubtedly be pleaſant to ſee the — 
Machinery of Nature thus reprefented in Epitome, and yet, 
at the ſame Time, ſo perfectly; but there is one Thing which 
you have not yet adverted, and that is, that Saturn and his 
whole Syftem, and the Motion about the Sun, obſerve a Para- 
liſm of Poſition ; or in other Words, the Planet, his Ring, and 
Satellites, always reſpe& the ſame Part of the Heavens in every 
Part of their Orbits; and this you will eaſily perceive, if you 
attend to it but a very ſhort Time; but as this is a curious 
Phznomenon, I ſhall repreſent it to you in the Orrery, by 


Means of the Lamp in the Place of the Sun, and the Paiſtboard, 


connected with the Stem of the Planet; ſo as always to be be- 
hind it, by which Means the Shadow of the Ring will caſt a 
Shadow upon the Paiſtboard, and thereby the ſeveral Phaſes of 
the Ring will plainly appear, as they are obſerved thro? a Te- 


leſcope in the Heavens during the ſeveral Parts of his long Re- 
volution. 


Euphroſ. This would be delightful Spectacle, indeed; 
but, I fear, it will coſt you a good deal of Time and Trouble; 
ſince the Motion of this Planet is ſo very ſlow, even in the 
Orrery itſelf. 


Clam, I ſhall think no Time or Trouble too ada 
il|-ſpent, to inform the Mind of my dear Euphroſyne. = 


fide that, we need only obſerve the Phaſes of the Ring thro®\ 
one fourth Part of its Period; and ſeven Years, you know, 
will ſoon be over in the Orrery ; but it will be neceſſary, in the 
firſt Place, to bring this Planet to that Part of its Orbit where 
the Plane of its Ring is moſt of all open to-the View of the 
Ff Spec- 
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\ SpeRatot upon the Earth. This is about the 20th Degree of 


Sagitarius, which Place Saturn poſlefled at the latter End of the 


Tear 1752, to which Place, you ſee, I now bring-the Planet; 


and the Shadow of the Ring on the Paiſtboard is ſuch, as 


- ſhews near the whole Body of the Planet within i it + 


Euphroſ. I ſee it does, and ſhould have been glad to have 


had an Opportunity, at that Time, of ſeeing ſo fine an Ap- 


- pearance of the Ring thro' a Teleſcope, and the large Space 
between it and the Body of Saturn. | think it is conſiderably 
different from what I obſerved it ſome Months ago. 


Cleon. You will not wonder at that, when you conſider, 


that a few Years make a great Alteration in the Appearance of 


* 


the eliptic Figure of the Ring. For as the Planet moves on, at 
the Rate of about 12 Degrees in a Vear, and the Ring always 


keeps parallel to itſelf, it muſt be in a Situation, at this Time, 
much more oblique to the View. Keep turning the 
Winch, and you will ſee the Shadow of the Ring becomes 


more and more eliptical, *till at length you obſerve the Planet 
is in the 11th Degree of Aquarius, where it is at this very 
Time, as ſeen from the Earth. | 


Euphreſ. Then here I will ſtop and view it; 3 indeed, 


1 ſee it much the ſame as I did through the Teleſcope, and by 


this Means am fully convinced how juſt a Repreſentation this 
is of Nature. But will not the Pleaſure of viewing: this: Ring 
decreaſe with its Dimenſions? 

Cleon. Perhaps not; ſince Variety always is kn of 
Pleaſure, in ſome Degree. — For now turn the Winch again, 
and you will obſerve, that, when the Planet arrives at about 


10 Degrees of Piſces, the Ring ſeems little more than as a 

Line that lies over the Planet, and at a ſmall Diſtance on either 
Side; and thus it will appear in the Beginning of the Year 1759, 
ſoon after which, it entirely diſappears ; and in the Beginning 
of the Year 1760, it arrives to the Place of the Nodes of the 
Ning, which is in about 20 Degrees of Piſces, then the Plane, 
paſſing thro* the Eye of the Spectator, projects the Shadow 
of the Ring into a ſtrait Line, juſt over the Middle of the 


Diſk 'of the Planet; and if you live to view the Planet at 


that Time, thro' a Teleſcope, you will ſee nothing at all of 


its Ring. From this Situation keep him moving on, and it 
will 
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will be nearly fix Months in the Orrery before the Ring will 
appear any otherwiſe than a right Line. But you will ob- 
ſerve, that ſoon after he enters the Sign of Aries, the Shadow 
of the Ring will again appear to be curved, which will be 
in the Year 1761, when the other, or ſouthern Side of the 
Ring will be enlightened by the Sun, Thus every ſucceflive 
Year the Phaſes of the Ring will return again *till ſeven Years 
are compleated, when the Ring will be again moſt open to the 
Teleſcopic View of the Spectator, which will be in the latter 
End of the Year 1767, where we may now leave that gloomy 
planet; for we can ſee no more Variety in the EY 
half of its Orbit than you have obſerved in this. 

Euphroſ. I would not give you any unneceſſary Trouble, 
to inſiſt longer on this Phænomenon, as it muſt neceſſarily be 
a Repetition of the ſame Thing, which I can as eaſily con- 
ceive without ſeeing it, as with. I ſhall be extremely deſirous 
often to view this Planet with a Teleſcope ; eſpecially, as the 
Time is now approaching, when the greateſt Variety of theſe 
Phaſes will entertain the Eye. But methinks it will be a long 
Time before I ſhall have the Ty of "TOY the . in 
its moſt ample Extent. 

Clan, Why that is the moſt curious of all the Phaſes af 
Saturn's Ring, and it may poſſibly happen, that you may ſee a 
fixed Star in the Space between the Planet and its Ring; for 
this we are aſſured of by Mr. }h: nn, that Dr. Clarke 8 Fa 
ther once ſaw a Star in that Situation. +. 

Euphroſ. There would be no Reaſon for me to apa ſuch 
a dight, as, I preſume, it muſt be a very rare Appearance, if 
only one Man has been obſerved to ſee it ; but, pray, who was 
the firſt Diſcoverer of this wonderful Phænomenon of Saturn's 
Ring, and how many Years is it ſince? : 

Cleon, We owe this happy Diſcovery to the Inventor of the 
Teleſcope itſelf, with which it was ſeen, the famous Galliles, 
an Italian Mathematician and Philoſopher, who firſt of all 
viewed it, and publiſhed it to the World in the Year 1610, 
in an znigmatic Latin Sentence, importing, that he had view- 
ed Saturn with three Bodies; meaning the Body of Saturn it- 
FT... ſelf 


+ Whifton's 1 of Dr. Clarke's Life. 


ſelf in the Middle, and the oval Anſæ, or Ends of Saturn's 
Ring, which appeared, at firſt Sight, like two other Globes, 
tho imperfectly; and, indeed, it was two. whole Years before 


he was convinced that Saturn was not a triple Body. However, 


by frequently viewing of him, he obſerved, with many others, 
that it was nothing more than a large Ring, encompaſſing the 
Euphroſ. If this Gentleman was the Inventor of the Teleſ. 
cope, he probably was the firſt too, who muſt have had the 
great Pleaſure of viewing the Moons of this Planet. 

Cleon. It is natural for you to imagine ſo; but this, how 
ever, was not the Caſe ; for his Teleſcope, by which he faw 


the Ring, was not ſufficient to ſhew the Moons, as it magnifi- 


ed only about 30 Times; but one that will exhibit a View of 


all Saturr's Sarellites muſt have a much greater magnifying 


Power. This happy Spectacle was reſerved to reward the In- 
genuity of the celebrated Hugenius, who tells us, in his Trea- 
tiſe, called The Celſtial Worlds diſcovered, that the 4th of Saturn's 
Moons (which is the largeſt and brighteſt of all) he firſt dif- 
covered in the Year 1655, with a refrafting Teleſcope, not 
above 12 Feet long; the other four were diſcovered by the in- 
duſtrious Caſſini, an Italian Philoſopher, who had the Oppor- 
tunity of much longer Teleſcopes, viz. from 30 to 136 Feet 
long; the 3d and 5th he diſcovered in the Year 1671, and the 
two Innermoſt in the Year 1686; at Length, he could view 
all the Five with a 34 Foot Tube. He gave them the Title of 
Sidera Ludiicea, in Honour of Louis le Grand, in Imitation of 
Gallileus, who, ſome Years before, had diſcovered the four 
Satellites of Jupiter, and called them by the Name of Medicea 
Sidera, in Compliment to Medicis II. Great Duke of Tuſcany, 
to whom he addreſſed this Diſcovery, in the Year 1610; but 
enough of this at preſent; for I intend to put into your Hands 
very ſoon the before-mentioned-Book of Hugenius, wherein you 
will be highly entertained with the moſt ingenious Conjectures 
concerning the Inhabitants, Plants, and Productions of the 


Worlds in the Planets. You have read Fontinelle's Plurality of 
| Worlds 


+ He advertiſed this Difboviry'i in this Sentence, Aliſinam Plus- 
tam tergenimum obſervavyi., In which all the Letters were tranſpoſed, 
as was the Cuſtom of thoſe Times in ſuch new Diſcoveries. 
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Worlds in French; but you will find this Treatiſe of Hugenius 


far ſuperior to that, and much better worth your Peruſal. 

Euphroſ. That Book, or any other that you ſhall recom- 
mend, I ſhall be very ready to peruſe, as I know you can judge 
what is calculated for the Improvement of my Underſtanding. 
But what is that little Thing J ſee in your Hand ? | 

Chon. This is a ſmall Piece of Machinery, which I promiſ- 
ed you ſome Time ago, by which I intend to give you a farther 
Illuſtration of that one remarkable Particular in the Moon, vi. 
her ſhewing always the dame Face to the Earth, which we ſome 
Time ago touched upon, but abruptly left it, as there was no 
proper Machinery in the Orrery to repreſent it in fo natural a2 
Manner as was neceſſary to convince you of the true Reaſon of 
the Thing; nor muſt I allow you to aſk me any Queſtions 
concerning any particular Part of this Appurtenance, which T 
ſhall now place upon the Orrery. I take the common Earth 
and Moon away, and adding this in the room, you ſee the whole 
is become new. 

Euphroſ. I obſerve it with great Stn . 1 
turn the Winch, I ſee no annual Motion of the Earth, only 
the diurnal Motion about its Axis. I ſee a little Ball hang 
by a String, which, I ſuppoſe, repreſents the Moon, with that 
Part of it next the Earth enlightened, and variegated with 
Spots, and brighter Parts, like what J ſee in the Face of the 
full Moon itſelf thro' the Teleſcope. 

Cleon. That pendulous Ball does, indeed, repreſent the 
full Moon ; for you ſee it is now in Oppoſition to the Sun; 
but what you are particularly to take Notice of is, that while 
the Earth moves upon its Axis, the Moon is, moving about the 
Earth, in ſuch a Manner, as always to turn the ſame Part to- 
wards the Earth, as you fee before the Moon did, which we 
removed from the Orbit; but here it is owing to a very diffe- 


rent Cauſe from that in common Orreries, and Planetariums. 


This Effect is there produced by a well-known Piece of Machi- 
nery; but here i it is owing to the ſame Cauſe, as in the Heavens, 
where you find neither Wheels nor Pullies to produce it. 
Euphroſ. I am at a Loſs to gueſs what this inviſible Kind 
'of Cauſe ſhould be. ———— I ce, that the Moon turns con- 
ſtantly the ſame Face to the Earth in her monthly Courſe. 


1 
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I obſerve, at the ſame Time, that that viſible Part is more or 
leſs enlightened, and ſometimes wholly dark; but I can ſe 
nothing that produces this, unleſs it be the String by which ie 
is ſuſpended. How this String ſhould cauſe it, I cannot 


conceive, as it is only hung on a braſs Stem by a Loop. 


I cannot ſay, but this looks moſt like Conjuration of any Thing 
I have ſeen yet. How am I to underſtand it, Cleonicus ? 
Cleon. Very eaſily, my Euphroſyne. There is nothing that 
will be difficult for you to underſtand, or that requires any magic 
Art to account for. Mechanics itſelf is only the Application 
of natural Powers to produce the Effects in Miniature, which 
we ſee in the World at large; nor does it follow, that, to an- 


ſwer this End, Wheels, Pullies, and other mechanical Con- 


trivances, are always neceſſary. We may, ſometimes, ſubſti- 
tute ſimilar Powers in Nature for producing the ſame Effects. 
Two Bodies will be actuated alike by the Powers of Gravity 
and Magnetiſm. If they are affected by theſe Powers only, 
they will always turn the ſame Parts towards each other. If 
one of them is fixed, and the other free to move, the latter 
will always turn the ſame Part to the former. And this is the 
Caſe before us. - For the Earth is placed upon one End 
of an artificial Magnet, which was covered from your Sight, 
and in the pendent Moon, you will preſently ſee a Piece of a 
natural Load-ſtone is included, like a Kernel within a Shell, 
and the Power of Magnetiſm -in theſe two Bodies, equally 
affecting both, cauſes, that the Moon, hanging in a free State, 
muſt always turn the ſame Part toward the central magnetic 
Body of the Earth, juſt as the Moon in the Heavens is made 
to do the ſame Thing, by the Power of Gravitation, towards 
the Globe of our Earth. —— You will by this Time un- 
derſtand it. See, here are both the Magnets. 
Euphroſ. This delights me extremely, Cleonicus, and J per- 
fectly comprehend you. This is down- right Nature, in- 


deed, and ſufficiently eonvinces me how ſimple the Powers of 
Nature are, when compared with the complicated Contri- 
vances of the moſt ingenious Mechanic. —— But what are the 
Conſequences, Cleonicus, that follow this curious Effect? 
Cleon. The firſt is, that the Moon neceſſarily turns once 


round her Axis, in the ſame Time that ſhe moves once round 
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the Earth; for by this Means, a Perſon on the Moes Sur- 


face, with his Eye directed conſtantly to the Earth, muſt un- 
avoidably view every Point in the Circumference in the Moons 


Orbit, in the Time of one Revolution; but this he could not 3 


do, without being turned once round the Center of the Moon, 
at the ſame Time. Do you apprehend me, Siſter ? 

Eupbroſ. I do very clearly; as I cannot but know, that 
to view every Point of a Circle, in which I am included, I 
muſt certainly turn mylelf once round. But there is ano- 
ther Thing, I obſerve, and that is, that thoſe People who 
are on the other Side of the Moon cannot poſſibly. come at 
a Sight of the Earth at all. 

Chen. It is very true, they cannot, unleſs they will be at 
the Trouble of a Journey to that Hemiſphere next the Earth ; 
and ſome of them, for this Purpoſe, muſt travel more than 
1500 Miles. Another 'Thing you will as readily obſerve, 
that thoſe who inhabit the middle Part of the Surface of the 
Moon, next the Earth, will ſee the great Globe of the Earth 
conſtantly hanging over their Heads in the Zenith, while thoſe, 
who live in the moſt Eaſtern or Weſtern Parts of the ſaid Hemiſ- 
phere, will ſee one Half of our Globe in their weſtern and 
eaſtern Horizon. 


Eupbroſ. Well! this is all very ſtrange; but ſtill, I, | 


that it muſt be ſo. I ſhould be glad to have the Pleaſure 
of ſuch Views of the Earth myſelf; and were it poſſible, to get 
to the Moon, and if you could go with me, I ſhould almoſt 


be induced to ſet out. 
Cleon. Conſider every Thing, my Euphraſyne, = you will 


not be in ſuch a Hurry to leave the Earth. You will find 


240,000 Miles a tedious, aerial Journey, and you will find no 
Caſtles in the Air, nor Inns of Accommodation on the Road; and 
which is worſt of all, when you come there, it will be neceſlary 
for you to have the Art of flying inſtead of walking, as ſome of 
their Mountains are more than nine Miles perpendicular Height, 
and their Valleys 2 or 300 Miles deep, and as much over; fo 
that, I fear, you would make but a poor Shift there. Beſides, 
another Thing you have not conſidered, and that is, that the 
Days and Nights there are a Fortnight long each, and ſuch 
tedious Intervals of Light and Darkneſs will not agree with 


your 
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Syftems beyond this. 
What will be the Subject o of our next Speculation? 


— —— — „ W 
* — P i N = n * * ** * N 
CY — 95> bra 


your Conſtitution. You will; therefore, with more Pleaſe 
imagine all theſe Things, than go thither to enjoy them. 
Euphroſ. Truly, you have cured my Curioſity fuſfcienl 
and T ſhall be content for the future to ſtay at my 'terreſtria] 
Home. However, I cannot help wiſhing, after all; that it 
may be fome Part of our future Happineſs to viſit the diſtant 
Planets of the rag and even the planetary Worlds of other 
But enough of this at 9 


Cleon. As we are confined to the Globe of our Earth, we 


ſhall find many Subjects of Enquiry, and well ſuited to gra- 
tify a rational Mind, relative to the ſeveral Phænomena obſerya- 


ble in it alone. And it is proper, that we ſhould underſtand them 


firſt, which will be ſufficient for the ſhort Space of Time allot- 


ted to human Life. Among theſe, the Seaſons of the Year 
are what I ſhall next explain to you on the Orrery. 


— 


DIALOGUE Ix 


The Seaſons of the Year explained by the Orrery: 4 
Firft the SPRING. 


Euphroſyne. fs | 
Think, Cleonicus, when you left me Veſter- ni as you wy 
me our next Buſineſs with the Orrery would be to explain 


the Nature of the SExasons, and the Manner how they wy 


pen by it. 
Cleon. I did fo, my Euphroſyne ; and J intend it for the 


Subject of yaur Entertainment this Afternoon, if you think fit, 


and are at Leiſure. 


Eupbroſ. Very much ſo; and am impatient of loſing one 


Moment of Time ?till T am made ſenſible in ſome Meaſure of 


the Reaſon and Cauſe of ſuch an agreeable Variety and Suc- 
ceſſion of Seaſons which conſtitute the Year. For tho' no one 
is more ſenſible of Heat and Cold, or more affected with the 


— and Beauties of the Spring, or the heavy and ill- 
boading 
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boading Aſpect of Autumn; yet I haye never been ſo rational as 
to enquire into the. Cauſes thereof, as if I were no more con- 
cerned to know them than the Quadrupedes. | 

Clon. This ingenuous Reflection on yourſelf, Euphroſnes 
is but too juſt a Satire on the Generality of Mankind, to whom 
a moderate Purſuit of any Kind of Knowledge, in the Sciences, 
is thought but too irkſome. The Seaſons are the moſt obvious 
Parts of Nature, nor are they difficult to be underſtopd by 
Means of the Otrery, as you will ſee. — Ovid has made 
a fine poetical Compariſon between the four Seaſons of the 
Year, and the four different States of a . 8 . in theſe 
Verſes. | 


How the four Segſons in four Forms appear, | 
Reſembling human Life in every Shape they wear g 


Perceiy'/l than not FY Proceſs of 4 hw: : | - 
Spring firft, like Infancy, fhoots out ber Head, 5 2 


With milky Juice requiring to be fed; 
Hapleſt, tho freſh, end wanting to he led. 
The green Stem graws in Stature and in Size, 
But only feeds with Hope the Farmer's Eyes. 
Den laughs the childiſh Years with Florets crown'd, 
dud lavifhly perfugnes the Fields around; 
But no ſubſtantial Nouriſhment recerves ; 
 Infirm the Stalks, unſolid are the Leaves. 
Proceeding onward, whence the Tear began; 
'The Summer grows adult, and ripens into Man. 
This Seaſon, as in Man, is moſt repleat 
With kindly Moiſture and prolific Heat. 
Autumn fucceeds, g. ſaber, tepid Ages 178 
Net froze with fear, nar boiling into Rage 
Aore than mature, and tending to Decay, ö 
When our fraum Locks repine to mix with odious Grey. 
Laſt, Winter fveeps along, with tardy Pace; 
Sour is his Front, and furrow'd i is his Face. 
His Scalp, if nat diſbonaur 'd quite of Hers .:: 
The ragged Fleece is thin; end thin is worſe than bare. 
Darnw's Ovip's MET. L. xv. 
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Euphroſ. That is a very beautiful Deſeription of the Seaſons, 
and the Similitude ſeems very juſt and natural.' — But noy 
for a little Philoſophy ; ;. pray let me ſee, by the Orrery, how 
thoſe different Seaſons are brought about in Nature. 

Cleon. I will, immediately; but, previous thereto, you 


muſt obſerve, and get a tolerable good Notion of the following 


Particulars Firſt, That the Motion of the Earth is in 
the Plane of the Ecliptic; that therefore Secondly, the 
Sun-beams are always perpendicular to that Pare of the Earth 
which lies under the Degree of the Eeliptic in which the Sun ap- 
pears at any Time. Thirdly, That the Axis of the 
Earth is not perpendicular to the Plane of the Ecliptic, but in- 
clined thereto in an Angle of 66 f; as I ſhewed you in the 
Sphere. Foxrthly, That the Aris of the Earth keeps 
always in a parallel Poſition, or points always towards the ſame 
Parts of the Heavens, throughout its whole annual Courk., 
Fifthly, That the Sun being at ſo vaſt a Diſtance, the 
Rays which fall on the Earth may be looked upon as parallel 
among themſelves: And, Sixthly, That only one Half of : 
Globe can be enlightened at once by parallel Rays. — 


vou think you underſtand me a- right? 


Euphrof. I believe I do pretty well, by what you have before 
taught me; and the Manner in which en indicate theſe 
Things. 

Cleon. Well then, ſince the SyRING is the moſt delightful 
and primary Seaſon of the Year, we will begin with it; to re- 
preſent which, you ſee, I place the Earth in the Beginning of 
Libra £, and then the Sun will appear in the Beginning of 
Aries M, which being the Eguinoctial Point, the Sun muſt for 


that Day equally enlighten all Places on the Earth, from Pole to 


Pole; and to make this Affair as clear to the Eye, as it is in 
Nature, you ſee I take this ſmall, wax Taper, and ——fſhut- 
ing the Windows all cloſe - 'T put it into this little braſs 


Caſe, with a Convex Glaſs i in the Side; that the Light may go 
to the Earth in parallel Rays — 


Then I fix it in the Place 
of the ſolar Ball, and turning the Glaſs directly to the 
you ſee that Hemiſphere of the Earth next the 


4k enlightened, the other being wholly in the dark. 
Euphre|. 
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Eupbroſ. 1 obſerve i it well; and Som what. you ſhew'd me 
on the Sphere, 1 eaſily e conceive, as the Earth revolves about its 
Axis, the Days, and Nights muſt now be of equal Duration. 
gut, pray, when do. you put the Earth i in Wan, to 
obſerve the Particularities of Seaſons? 

Cleon. Immediately; you ſte it begin its Courſe, 
proceeding for the Summer MET e's ; for ſince, now, every 
Part of the Earth, equally diſtant from the Equator, on either 
Side, enjoys equal Intervals of the Sun's Preſence and Abſence, 
the Warmth or Heat of every Clime muſt now be at a Medium, 
or in a moſt temperate Degree, and therefore will be productive 
of all the Vegetation of Plants, and pleaſant Temperature of 
Air, that any Part of the Earth is capable of ; which Qualities, 
] need not tell you, do every where conſtitute the SprInG ; 
which charming Seaſon has afforded a delightful Theme to thy 
Poets, who have variouſſy deſcribed it. Of which I ſhall repeat 
to you ſome choice Specimens. | The * irſt ſhall be that of 
Virgil h nt DO a6 


See on the Shore inhabits * Spring, 

IWhere Nightingales their. Love: fick Ditties ſi ug; 

See Meads with purling Streams, with FHlotur the Ground, 

The Erottos cool with ſhady Poplars crown'd, _ | £ 

And creeping Vines on Arbours weav'd around. OY 
ie Eclogue IX. 

Again: 


When Winter's Rage abates, when EY Hours 
Awake the Spring, and Spring awakes the Flow'rs 
'Tis then the Hills with pleaſing Shades are crown'd, 
And Sleeps are ſweeter on the filken Ground; 
With milder Beams the Sun ſecurely ſhines, | 
Fat are the Lambs, and luſcious are the Wines, 


But his moſt beautiful, and grand Deſcription of this Seaſon 
he is in the following Lines: | 


The SPRING adorns the Wands, renews the Leave, 


F The Wamb of Earth the genial Seed receives; | 
; | Gg 2 | For y 
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For then alniighty Jove deſcends and pours, 

Into bis biizohn Bride, bis fraitful She v; 
And mixing his large Limbs with bers, be feeds - 

Her Births with timely Fuite; and foſters ma en, 

Then joyous Birds frequent the lonely Grobe, 

And Brafts, by Nature flung, renew the Live, + / 
© Then Field? the Blades of bury'd Corn diſchſt, 

And while the balmy weflorn Spirit blows; 0 4 
Ba#th to the Breath her Biſom dares expoſe. | 
With kindly Mojfture then the Plants abound, | 

The Graſs ſeturely ſþrings above the Ground. 
The render Twig ſhoots upwards tb the Skies, 
Ad on the Faith of the new San relies. 

De ſiberuim Vints on the tall Elms prevuil, 

Unhurt, by fouthern Soto rs, or northern Ha; 
They ſpread their Gems, the gental Warmth to ſhare, 
And boldly truft their Buds in . 
In ibis foft Seaſon (let me dare to ſing ) 1 YL 
The World was hatch'd by Heav'n's imperial King | 
In prime of all the Year, and Holidays of xe 

Then did the view Creation 25 appear, - | 
Nor other was the Tenor of the Tur; 

When laughing Heav'n did the great Birth attend, 
And eaſtern Winds thrir wint'ry Breath ſuſpend. 
Then Sheep firft ſaw the Sun in open Fields, 
And ſavage Beaſts were ſent to flock the Milds; 
And golden Stars flew up to light the Skies, 
And Man's relentleſs Race from flony Quarries riſe. 
Nor could the tender, new Creation bear 

Th' exceſſrve Heat», ar Coldneſs of the Year ; 

But chill'd by Winter, or by Summer fir d, 

The middle Temper of the Spring requir'd: 
When Warmth and Moiſture did at once abound, 
And Heav'n's Indulgence brooded on the Ground. 


Georg. II. 


Among numberleſs Deſcriptions of the Moderns, Mr. Pope has 


. the following moſt delicate one: 


dS» <0 VS 


— 
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In that ſoft Seaſott, when theſe tentling Soto * 
2 heh the 8 and wake the riſer ng hs oo ; 600 


When op ning Buds ſalute the twelcome Day, 
And Earth relenting, feels the genial Ray. 


And again, | 
"Twas now the Seaſon, when the glorious Sun 
His heav nly Progreſs thro” the Twins had run; 


And Jove, exalted, his mild Influence yields, 
To glad the Glebe, and paint the flo ry Fields. 


Mr. Thompſon has made this Seaſon the Subject of an exqui- 
ſite Poem; in which, after a ſhort Invocation or figurative Ad- 
dreſs in theſe Words | 


Cone, gentle SpRIxo, ETHEREAL MILDNEss, bone, 
And from the Boſom of yon dropping Cloud, Rs 
While Mufic <oithes around, weil'd in a Show'r 
. Roſes, un our Plains dent — | 


He inſcribes the Poem 3 and ſoon after — the Wee denne 
Deſcription thus 


At laft from Aries 2 the Boanteons Sun, 

And the bright Bull receives him. Then no more 
Th' expanſiue Atmoſphere is cramp'd with Cola, 

But full of Life, and wivifying Soul, | 

Lifts the light Clouds ſublime, and ſpread; them thin, 
Flecy and white oer all. ſurrounding Heaven. 

Forth fly the tepid Airs; and unconfin'd, 

Unbinding Earth the moving Softneſs ſtrays. 

Foyous th' impatient — perceives 
Relenting Nature. 


And having ſung the Praiſes of the Plough, he conſiders the 
delightful Effects of this Seaſon on vegetative Nature. 


Nor thro' the lenient Air alone, this C hange 

Delicious breaths, the. penetrative Sun, 

His Force deeþ-darting to the dark Retreat 
Of Vegetation, fets the flraming Poww'r 


* 
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At ing to wander o er the werdant a 
In various Hues, but chiefly thee, gay green 1 1 
Thou ſmiling Nature's univerſal Robe ! 

United Light quid Shade] where the Sight dwells 
With growing Strength, and tver-new Delight ! 
From the moiſt Meadow to the brown-brow'd Hill, 
Led by the Breeze, the vivid Verdure runs, 

And ren „ and en: to the cheriſÞ'd E Je. 


1 S% 4; 5 


Having beautifully deſeribed the Vegetation and wond'rous 


Growth of all Kinds of plants; he next deſcants on the Influ- 
ence of the Spring on animated Bodies, and firſt on the feathered 
Kind, 
Lind me your Song, ye NigBtingales | / 0 four af ah 
The mazy running Soul of Melody © i: 
Into my varied Verſe ! while I SDK 
From the firſt Note the bollew Cuckoo ing, ö. 
The ſymphony of Spring, and touch a Theme + 
Unknown to Fame, the Paſſio on of the Groves. 8 
Juſt as the Spirit of Love is ſent abroad, 
Warm thro" the vital Air, and on their Hearts 
Harmonious ſeizes, the gay Troops begin, 
In gallant Thought, to plume the painted 1 ; 
And try again the long. forgotten Strain, . 
At firſt, faint wwarbled, but no ſooner grows | 5 
The fofi Infuſion prevalent and aide. 
Than, all alive, at once their Fay 0 'erflorvs 
In Mufick unconfin'd. Up ſprings "the Lark, 
Shrill-woic'd, and loud the Me Venger of . Morn ; 
EF'er yet the Shadows fly, he mounted ſings 
Amid the dawning Clouds, and from their Haunts 
Calls up the tuneful Naiions. Ewvery Cupſ⸗ | 
Thick-wawve, and Tree — and Buſh 
Bending with dewy Moifture, o'er the Heads 
O the coy Cboriſters that lodge within 
Are prodigal of Harmony. | 


4 
0 f) 


It would be tedious to purſue him thro” all his ow Reſſections | 
on the vernal Seaſon, and its agreeable and beneficent Effects on 
all the World. 


I fear T have tired your Patience Lark 
but, 


* \ 
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but, my dear Euphroſyne, I know you'll forgive a Digreſſion of 
this Kind, were it much longer, in Complaiſance to the Muſes. 


Eupbroſ. T hear you with equal Patience and Pleaſure. — 
This happy Seaſon can't be too much extolled. But, ſee, 
the Earth is moved far on; the Spring begins to give Way to 
Summer, which TI n will here ſucceed, as it does in Na- 
ture. | 

Cleon. In the very ſame Manner. As the M iddle of the | 
Spring Seaſon is about the 20th of March, when the Sun (8) | 
appears in the Beginning of Aries (Y); ſo about the Beginning | 
of May, the Spring ends, and the Summer Seaſon commences, | 
which we will r next contemplate on the Orrery. 


DIALOG DU E X. 
of SR. 


„e | 
HE Earth being near advanced to Capricorn () ſhews 
the Serenity of Spring is paſt, and the near Approach 
of Summer, — But ſince the Earth is ſtill at the ſame 
Diſtance from the Body of the Sun, I can't rightly conceive 
how it comes to paſs, that the Sun-beams are fo much hotter 
than at other Times. 

Cleon. To explain that is one great Deſign of the oe — 
In order to which, you muſt conſider, and underſtand, that the 
principal Characteriſtics of Summer are two, viz. (I.) The Days 
are then longeſt; and (2.) The Heat is moſt intenſe. How the 
Days are now longeſt, I ſhall explain to you at large, after we 
have done with the Seaſons. — I ſhall now only ſhew you why 
the Heat is greater with us than at any other Time of the Year. 

Euphroſ. Why do you ſay, with us, ſo emphatical ly, Cleo- 
nicus? | 

Clan. Becauſe, with reſpe& to the Earth in general, the 
Sun's Heat is nearly always the ſame ; but greater or leſſer on- 


ly in regard of ſome * Place at ſome certain Seaſons 
| , of 
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of the Year, as with us when the Sun appears in Curan (u) 
"foraat that very Time it is coldeſt in ſome other Part of the Bart, 
 F#uphroſ. But what I want to know is, how it comes to 
pas, that it is ſametimes very hot, and ſometimes very cold at 
different Times of the Year in the ſame Place? 

Clan. The Reaſon of that will eaſily be underſtood, if you 
remember what I obſerved to you about the Axis of the Earth 
(NS) not being perpendicular to the Plane of the Ecliptic (or) 

but inclined thereto; and alſo, that the Earth ſo moves as al- 
ways to have its Axis parallel to itſelf, or pointing to the fame 
Part of the Heavens. | 5 

Euphroſ. I remember that very well, and — now ] look on 
the Earth, I readily ſee what follows, viz. the North Pole (N), 
by this Inclination of its Axis, is carried more and more to- 
wards the Sun, as it arrives nearer and nearer to the Beginning | 
of Capricorn (v). | 55 | 

Cleon. Very good, my Euphroſyne ; and when it comes there, | 
you will obſerve, that all the Places of the Earth which have 
North Latitude are turned more direaly -tawards the Sun than 
when in its firſt Poſition in the Spring, And, conſequently, 
the more directly the Sun's Rays fall on any Part, the thicker 
or denſer they will be, and therefore, ſo much the hotter. Thus, 
for Example, ſuppoſe a Parcel of Rays, 4h c d, fall directly, or 
perpendicularly - on any Plane, A B, and obliquely on another 
Plane, A C, tis evident, they will take up a ſmaller Space, c d. 
in the former, than /, in the latter; and ſo their Action, i. 
their Heat would be much greater in the leſſer Space c d, than in 
the larger e; and if, inſtead of Lines, we ſuppoſe c d and e f to 
be the Diameters of Surfaces, then the Heat on thoſe Surfaces IE 
will be inyerſcly as the Squares of the Diameter, viz. as the 
Square of ef to the Square of cd. And this would be the 

Caſe with reſpeR to the Inhabitants of the Earth, if we were 
to regard the Sun's Rays only; but, as I ſaid, the greater 
Length of Day contributes to augment the Heat: And more- | 
over, another Reaſon which I have not before mentioned, is, 


— — Avu - —— 


that the Rays do now paſs through a far leſs Portion of the 77 
Atmoſphere, and therefore, are not ſo much refracted and 5 
weakened by it, as when they fall more obliquely on the Earth, 8 


and fo paſs thro a greater Part of it. 54 
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Euphra/. When you talk of the Atmoſphere, you go a little 
out of my Depth, Cleonicus; pray, explain that a little farther 

e. 5 

i Clem: I will. The Earth is ſurrounded on all Parts by a 
| Body of Air of a ſpherical Form to a certain Height (which I have 
repreſented by the dotted Circumference about the Figure of the 
Earth in this little Scheme, for Illuſtration Sake) this Body of 
Air being filled with watry, &c. Particles, exhaled from the 
Earth, occaſions the Sun's Rays, in paſſing thro” it, to be va- 
riouſly refracted, and blended thro* its Subſtance, and the more 
| fo, the more obliquely they are received by it; and conſequently, 
the more their Action or Effect is weakened and abated on the 
Surface of the Earth. HS | 

Euphroſ. Pray give me an Example of this, Cleonicus; I ſhall 
then better apprehend you. | . 

Cleon. You ſee the Earth is now juſt arrived to the firſt Scru- 
ple of Capricon (yp) where it has the ſame Poſition, with Regard 
to the Sun, as the Figure thereof has in this Scheme. At this 
Time the Days are longeſt, and the Sun's Rays fall moſt direct 
upon us, and therefore are ſtrongeſt in their immediate Effects, 
and therefore, this is the Middle of Summer, which you ſee hap- 
pens about the x1th of June; for againſt that Day the Earth 
now ſtands in the-Orrery. | | 

Euphroſ. I ſee it does; and had you not better ſtop/it there 
for ſome Time? . | 

Cleon. Yes, I intend it. Obſerve, in the Scheme, 
the Situation of the City of London L, the Poſition of the 
Earth, you ſee, at this Time turns all the Northern Hemiſ- 
phere (ONE) as much towards the Sun as they can be, and 
more than at any other Time of the Year; and conſequently, 
the Sun's Rays fall on this Metropolis, at this Time, more di- 
rectly than at any other; and their Paſſage thro* the Atmoſ- 
phere (O L) the ſhorteſt of all. And therefore all Things con- 
ſpire to make this the warmeſt, and moſt lightſome Seaſon of the 
Year with us. FI | | 

Euphroſ. You have made the Matter fo plain, that I ſhould 
be dull not to underſtand it tolerably well. - And I further 
obſerve, that in. this Poſition of the Earth, all the Southern 
Hemiſphere (QS A) is turned as much away from the Sun as 

on | can 
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can be; and fo, I preſume, it muſt be Winter with all thoſe 
who live in Southern Latitude, at this preſent Time. 


Cleon. You judge very right; for ſuppoſe the Place M 0 


its South Latitude QM equal to the North Latitude of London 
QL; che Days will there be the ſhorteſt, the Sun's Rays will 
fall on it moſt obliquely, and their Paſſage thro the Atmoſphere 
(X M)-will then be greateſt of all ; and conſequently, every 
Thing there combines to make it the coldeſt Seaſon of the Year; 


i. e. their Winter ; 3 all which is, I think, evident from the 


Scheme. | * 


Euphreſ. It is fo; acid IL never 118 'till now, * 


when it is Summer in ane Part of the Earth, it is Winter in that 
which is equally diſtant from the Equator on the other Side. 


Cileon. I am glad to ſee you apprehend it now]; for that is in- 


deed the Caſe; and thus, I think, you have as compleat an Idea 
of the Reaſons of the Summer-Seaſon, as at preſent I can give 
you; tho' I may have Occaſion hereafter to ſay ſomething fur- 
ther on this Head. One Thing yet remains, and that is,” to 
ſhew you what Parts of the Earth participate of the Sun's Light 
and Heat, and which are excluded from it, in. the preſent Situa- 
tion thereof. Forit is not now, as in the Spring, when all the 


Earth received the enlivening Influences of the Sun-beams in 


the Space of 24 Hours, and had an equal Share of his Abſence; 
but now ſome Parts enjoy continual Day, while * are over- 
whelmed in Darkneſs of equal Duration. 

Euphroſ. This, I ſuppoſe, you can ſhew by the We 
darkened Room, as before. 

Cleon. Yes, my Euphrofyne 3 ul ſhut the Windows — 
and ſetting the Candle in the Place of the Sun, that the Light 
may fall on the Earth I put the Machine in Motion, — 
and you ſee the Parts of the Terrella illuminated, either wholh, 
or in Part, or not at all, in every diurnal Rotation about 1ts 
Axis. 
| Euphroſ. I do; and it is very curious to behold ! ——1 

| ſee all the Parts about the North Pole (N) as far as the Arti 
Circle (ab) conſtantly enlightened during the whole Rotation. 
On the contrary, Ic obſerve all the Parts about the South 
Nie, to the Antartic Circle (c d), are wholly in the dark — 


while all other Parts of the Earth, the nearer they are 175 
4 ort 
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North Pole, or rather the Arric Circle (ab), the more they ſhare 
of the Sun's Light, in each Revolution of the Earth. - © 
Clean. Your Obſervations are all very juſt, and take in "y 
moſt all I intended ; but farther, you fee, that, as the 
Earth advances in her annual Orbit from Capricern towards 
Aries (Y), the North Pole N) recedes from the Sun and 


leaves, by Degrees, thoſe Places within the Artic Circle (ab) 


remoteſt from the Polar Point, to fhare a Part of the Night; and 
the more largely ſo, as they are more remote from the Pole N. 

Euphraf. Yes, all this I fee, Cleonicus, with infinite Plea- 
ſure. And farther obſerve, that the ſame Parts about the 
South Pole (5) which before lay obſcured in Night, are in the 
fame Manner reſtored by Degrees to cheriſhing Light and Day. 

Cleon. I do aſſure you, my Eupbroſyne, without a Compli- - 
ment, ſuch is your Perſpicuity, that nothing I know of worthy 
Notice, has eſcaped your Eye, in gy prope to this Seafon, and 
the *hanomena thereof, by the Orrery. We will now 
again throw open the Windows, and an Ppabus to his cen- 
tral Throne, that he may again preſide o er the moving Orbs of 
the Syſtem. The Earth keeps Journeying on; 
ſhe is now got near the Beginning of Agua ius ( 7 
the Summer declines towards Autumn. 

Euphroſ. What Time do you Wd ro wy Summer to end, 
and Autumn begin? 

Cleon. About the Beginning of Auguſt ; when the Sun ap- 


and 


pears about the Middle of Leo (N), and the Earth is in the Mid- 


de of Aquarius, where in a few Minutes you will fee her. 
Euphroſ. If the Summer expires about Auguſt, how comes it 
to paſs, that that is, for the moſt Part, the n Month! in the 

Year? : LOL A 
Clem. Y.ou may « conceive the Reafon of dat after this Man- 
ner: During the Summer Months, the Days, being longer than 
the Nights, pour more Rays, or Heat upon the Earth, than the 
Coldneſs of the Nights can extinguiſh ; and therefore, there 
will every Day be an Exceſs of Heat remaining in the Earth; 
and this being every Day augmented thro' the whole Summer, 
muſt be very conſiderable at the latter End; when the Earth will 
be heated, not only by the Sun- beams falling on it, but alſo by 
thoſe wich remain in it in great Quantity, the Forces of 
Hh 2 both 
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\ both which conjoined, produce thoſe almoſt infupportable fulty 
Heats, | which uſher in the Autumn, _ | 
Eupbroſ. What you ſay, Cleonicus, babe very iis to 
Reaſon ; and now I have a much more extenſive and rational 

| Idea of this Seaſon, and its various Qualities than J had before, 


in point of Pleaſure, yield to the Spring. 
Cleon. Ves it does ſo; but even thoſe "_ Heats, which 


hol us are irkſome and almoſt unſufferable, are in Nature as be- 
neficial and neceſiary as the Temperament of any other Seaſon: 
For hereby all the F lowers, Fruits, and Seeds of Trees and 
Plants, in every Clime, are brought to Maturity and Perfection. 
But the ſpecial Advantages of this, as well as the other 
Sdefons, are moſt beautifully defcribed tl the 0. 


Thus Sir Richard Blackmore : 


The Heats of 3 . . 

Of equal Number and of equal Uſe. » 
The ſprouting Births and beauteous vernal Deo: 
By warmer Rays to ripe Perfection come; 11 
7 auſtere and pond rous Fuices they . r 

Make them aſcend the porous Soil, and climb — 

The Orange Tree, the Citron, and the Lime: 
Thich, drank in Plenty by the thirfly Riot, 
Break forth in painted. Flowers and golden Fruit. 
They explicate the Leaves, and ripen Fo] 

For the Silk labourers of the Mulb*ry Wood. 

And the ſweet Liquor on the Cane beflow, _ 
From which prepar'd the luſcious Sugars flow 7 
With gen'rous Fuice enrich the ſpreading Vine, 
And in the Grape digeſt the ſprightly Mine. 
The fragrant Trees, which grow by Indian Floods, 

And in Arabia's aromatic Hoods, 1 11 

Owe all their Spices to the Summer's Heat, 

Their gummy Tears, and odorif rous Sweat. 

Now the bright Sun compatts the precious Stone, 

Imparting radiant Luſtre, like his own : 

He tinflures Rubies with their roſy Hue, 


And on the Saphire ſpreads a heav'nly blue; 7 
or 


is true, the Summer Heat is ſo exceſſive, as makes! 


For 


and Lavys Pullosor Ev. 233 


Hur the proud Monarch's dazzling Crown prepares | 
Rich, orient Pearl, and adamantine Stars. 


Creation, Lib, IL. 


And Mr. Thompſon, in his admirable Poem: 


IMpen the bright Virgin gives the Wanken Day,, 
And Libra weighs in equal Scales the Year ; | 
From Heav'n's high Cope, the fierce Effulgence haut, 
Of parting Summer, a ſerener Blue, 

With golden Light irradiate, wide inveſts 


The happy World. Attemper'd Suns ariſe, 


Sweet-beam'd, and ſhedding oft thro' Iucid Clouds 

A pleaſing Calm; while broad, and brown, below, 
Unbounded Harveſts hang the heavy Head. | 
Rich, filent, deep, they Kant; for not a Gale 

Ralls its light Billows oer the bending Plain; 

A Calm of Plenty ! till the ruffled Air 015 
Falls From its Poixe, and gives the Breeze to blow. 
Rent is the fleecy Mantle of the Shy ; 

The Clouds fly different; and the ſudden Sun, 


By Fits effulgent, gilds th' illumin'd Field, 
And black by Fits the Shadows ſweep along. 


A gayly checker'd, wide extended View, 


Far as the cir«ling Eye can ſhoot around, 


Convolu'd, and toffing in a Flood of Corn. 


DIALOGUE N 
Of AUTUMN. 
Euphroſ. 


Think we have had a very pleaſing Speculation on the two 

firſt Seaſons, Spring and Summer; and they ſucceed fo fat 
in this Machine, that Autumn is already very far advanced upon 
us, the Earth being ſome Degrees in Piſces (c). | 


Cleon. 


n 
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Claon. Ves, the Days now grow ſhorter, and the Nights 
lengthen ; the Parts towards the North Pole, and within the 
Arctic Circle, are now carried farther and farther from the Sun, 
as thoſe, towards and about the South Pole, are turned more and 
more to its Beams. And thus, with the former, the Summer. 
Heats, as with the latter, the Winter-Colds abate, and Nature 
is again reſtored to an Equilibrium, or a due and equal Diſtri- 
bution of Light, and Heat ; Day and Night, to all Parts of 
the Earth equally diſtant from the Equator, on each dide. And 
this obtains, when the Hann enters Aries (v ), or the Sun is 
ſeen in Libra (. 

Eupbroſ. Tho' bows: ben an Equality of Days wi Nights, 
| Ec. in Autumn, as in the Spring; yet it is not near ſo pleaſant a 
Seaſon. The Trees and Fields are then green and blooming ; 
now brown and fading. Nature ſeems now ſickening, and diaw- 
ing towards its Diſſolution; but then revived and regenerated in 
its various Produce. Vet I can't ſay, but Autumn has its Plea- 
ſures too; the Harveſt-Fields of ripened Grain, the Labourers 
performing their ſeveral Taſks therein, the autumnal Seaſons of 
Ploughing and Sowing, and various other Things, make rural 
Scenes delightful at this Seaſon. I am greatly delighted 
with Homer's beautiful Deſcription of the HARVEST-FIEID— 


Another Field roſe high with waving Grain; 

With bended Sickles ſtand the Reaper-train : 185 
Here flretch'd in Ranks the levell'd Swarths are found, 
Sheaves heap'd on Sheaves, here thicken up the Ground. 
With ſweeping Stroke the Mowers flrow the Lands; 
The Gath'rers fallow, and collect in Bands 

And laſt, the Children, in whoſe Arms are borne 

(Too ſhort to gripe them) the brown Sheaves of Corn. 
The ruſtic Monarch of the Field deſcries, 

With filent Glee, the Heaps around him riſe. 

A ready Banquet on the Turf is laid, 

Beneath an ample Oak's expanded Shade 

The Victim ox the ſturdy Youth prepare; 

The Reaper's due Repaſt, the Womens Care. 
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And of the VINTAGE - 1 


Next, ripe in  jellow Gold, a Vineyard ſhines, | 

Bent with the pond*rous Harveſt of its Vines ; 

A deeper Dye the dangling Clufters ſhow, 

And curl'd on ſilver Props, in Order glow : 

A darker Metal mix*d, intrench'd the Place, 

And Pales of glitt ring Tin th Encloſure grace. 

To this, one Path-way gently-winding leads, 

Where march a Train with Baſtets on their Heads. 

(Fair Maids and blooming Youths ) that ſmiling bear 
| The purple Product of ih autumnal Year. 
To theſe a Youth awakes the warbling Strings, 

Whoſe tender Lay the Fate of Linus fings ; 

In meaſur'd Dance behind him move the Train, 

Tune ſoft the Voice, and anſwer to the Strain. 


And that of PLOwING ſeems to be admirably fine 


A Field deep furrow'd next the God deſign'd, 
The third Time labour d by the ſweating Hind : 
The ſhining Shares full many Plowmen guide, 
And turn their crooked Yokes on either Side, 
Still as at either End they wheel around, 
The Maſter meets them with his Goblet crown'd; 
The hearty Draught rewards, renews their Toll ; 
Then back the turning Plough-ſhares cleave the Soil. 
Behind, the riſing Earth in Ridges roll'd, 
And ſable loo d, tho form'd of molten Gold. | 
Pope's Homer, B. XVIII. 


Clen, The Lines you repeat, are the moſt beautiful Part of 


Hemer's Deſcription of Rural Life. 
ſen is the chiefeſt Time of Action abroad. And hence the Po- 
ets, ſince Homer, have always made the Labours of the Har- 


veſt the chief Theme of their Lays, whenever this Seaſon has 


been their Subject, 


- Thus Sir Richard Blackmore : 


Next 


The autumnal Sca- 


236 © "Zn ane 


Next Autumn, when the Sun's withdrawing Ray 
| The Night enlarges, and contracts the Day, 
To crown his Labour to the Farmer yields 
The Yellow Treaſures of bis fruitful Fields; 
Ripens the Harveſts for the crooked Steel, 
(While bending Stalks the rural Weapon feel) 
The fragrant Fruit for the nice Palate fits, 
And to the Preſs the ſwelling Grape ſubmits. 
Creation, B. I 


Virgil, from the various Incidents of this 1 gives many 
ſingular and notable Epithets thereto; thus, addreſſing his 2d 
Georgic to Bacchus, he ſays, | 


To the: his Joys the Jolly Autumn owes, 
When the fermenting Fuice the Vat o er florus. 


In another Place, on Account of the Vintage at this Timed of 


the Year, he calls it the Vine-leav'd Autumn ;* and becauſe the 


Sun now enters Libra, or the Balance, he makes Autumn weigh 
ww Year. 


Now ſing we flormy Stars, when Autumn weighs 
The Year, and adds to Nights, and ſhortens Days ; 
And Suns declining ſbine with feeble Rays. Geor. B. I. 
Laſtly, he calls Autumn the Evening of the Year ; as if Spring 
and Summer were the Morning and Noon, and IV inter the Night 
thereof. _ 


The Evening of the Year ; 

When Woods, with Juniper and Cheſnuts croton' d, ä 
With falling Fruits and Berries paint the Ground ; 
And laviſh Nature laughs, and ftrews her Stores around. 


Euphroſ. This Seaſon of the Year, I think, is remarkable 
upon ſome other Accounts; for Inftance, the Harvgſt Mon, 
which I have heard much Talk of, but ſhould be glad to know 


the Reaſon of it better than I do: Can you explain it, Cleonicus? 
Cleo, 


* Autumnus pampineus. 
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Chor, That which is called the Harveſt, or Shepherd's Moon, 
| x very conſiderable Phenemenon ; but I chuſe to defer the Ex- 
plication of it *till we come to the Uſe of the Celeftial Globe, 
where it will be much eaſier underſtood than by the Orrery; © 
Euphrof. J am obliged to you, Cleonicus. Is there any 
Thing more to be noticed at this Seaſon of the Year? F or 1 
would not tire you with Impertinencies. | 

Clin. I need not obſerve to you, that the latins . 
much more ado about this Seaſon of the Vear than we in this 
Age. They had now their Feſtivals of Bacchus and Pomona, 
the Deities of their Vintage and Orchards ; and their extrava- 
gant Mirth, Rejoicings, ' and Revels, on theſe Occaſions, 
ought rather to be ſuppreſſed, than related to the Diſgrace of 
our Species. And it were to be wiſhed, indeed, that the Har- 
veſt· Populace of the preſent Age were more ſenſible of the Dig- 
nity of human Nature; for they would then not debaſe it ſo 
much as they do, by ſome of their antique and ridiculous Cuſ- 
toms at this Seaſon of the Year in many Parts of England. 
"ys welkall kak n ee on FRET is diſagreeable "Toles | 
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DIALOGUE EY 
5 of WINTER. 


1 | | Cleonicus. 3 
* 0 U now obſerve, my Euphroſyne, the Autunmal Seaſon is 
over, in the Orrery, and the Minter begins; which brings 
on the cold Concluſion of the Lear. 
Euphroſ. I can ſcarce help ſhuddering at the Mention of 
Winter; and methinks, the northern Parts of the Globe ſeem 
to enter upon a horrid State Gloom and Darkneſs are now 
their Portion —— They are turning farther and farther! from 
the Sun, Which now begins to-cheat the inferior Regions of 
= the Earth. — How diſina} i is og ace of Winery: even in 
POO Pon OY 


a 
+ SS 


of Ii” 5 4. : F ö 42 2 | Cleon, 


, Cleon. A heavy and dreary Seaſon, indeed! The Sun, 2 
the Earth moves towards Cancer (), declines from its meridian 
Height, and the Polar Parts go gradually into Darkneſs; till at 
length, when the Earth is got to Cancer (95), the northern fi. 
gid Zone will be over-whelmed in Obſcurity, like that of the 
Evening Twilight. „„ . 


Eupbroſ. So I obſerve. And at the ſame Time, I ſe 
the ſouthern Pole, and its Regions, become more and more il. 
luminated ; and when the Sun has reached Cancer, I ſuppoſe 
the whole polar Circle will enjoy its Light uninterruptedly for x 
While. | 5 1 
Cleon. It will ſo for one Day; and then the Sun will be. 
gin to leave the Pole, and the Parts about it by Degrees, — 
Thus all Things will appear reverſe to what they were in the 
Summer Seaſon. — The Days are ſhort, and the Nights 

long ; which you plainly diſcern by the northern Parallels con- 
tinuing but a ſhort Time in the Light, or illumined Hemiſphere, 


and a much longer Time in the Dark one. And there- 
fore, by a natural Conſequence, the Cold muſt greatly increaſe 
in all north Latitudes, and this, together with the Shortneſs of 
Days, conſtitute the Nature of this Seaſon, and make what we call 
Winter ; which is one great Cauſe of the encreaſing Coldneſz of 
this Seaſon. | | 15 
Euphreſ.. Vou have already taught me to underſtand, that as 
the Sun's Rays falling more directly on us in Summer helped to 
augment the Heat of that Seaſon; ſo his Rays falling now 
more obliquely on our Parallel, and all the northern ones, con- 
duce to increaſe the Cold, and render it more intenſe.“ 
Cleon. Very good, you remember and apprehend the Thing 
well. But ſee, the Earth has naw reached the critical 
| x Point, 


The Reader, by caſting his Eye on the Diagram in Plate XXIV, 
will ſee an exact and natural Repreſentation of the Earth in its Win- 
ter-Situation in the Orrery, and ſuch as it really has in its Orbit, 
with reſpe& to the Sun, in the Middle of Winter; from whence as 
eaſy an Idea of the concurring Cauſes of Cold in this Seaſon may be 
collected, as from a View of the Earth itſelf in the Machine; and in- 
deed there is no other Way by which this important Affair can be ſo 
juſtly and naturally repreſented to the Underſtanding. I hope no one 
will think he has too much Aſſiſtanee in a Matter fo little underſtood, 
as the Rationale of the Seaſons, 1 


un, ag 
dian 
till at 
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point, 1 mean the Beginning of Cancer. and now is the 
Depth of Winter to all the northern Latitudes, and the Height 
of Summer to all the ſouthern Parts. — The Sun, you ob- 


ſerve, appears now to enter Capricorn (vp). The higheſt 
Part of the enlightened Hemiſphere, you ſee, reaches but to 
the Arctic Circle, and leaves all beyond it to the Pole in Dark- 
neſs, or rather Twilight. - For, as I ſhall ſhew you here- 
after on the Globe, there are but five Degrees about the Pole, 
which are now in abſolute Darkneſs. | | 
Euphroſ. Well, tis very admirable to ſee Nature thus mi- 
micked and repreſented by Art! To fee the Change and Sueaeſ- 
fon of Seaſons all performed in fo ſhort a Space, is wonderous 


and delightful. —— The Earth, I-ſee, is advancing a-pace 


towards the Vernal Equinox, whence it firſt ſet out; and there 
our artificial Year will end. | | 

Clem, It will; — and as the Earth moves on, you'll ſee, 
by Means of the Paralleliſm of the Earth's Axis, how all the 
northern Parts of the Pole are gradually turned towards the 
Sun again, and re-enjoy his Beams ; — how the Days lengthen, 
and the Nights decreaſe, contrary to what happens beyond the 
Equator 3 —and how the chilly, darkſome Seaſon moves off, ſuc- 
ceeded by the ſmiling Spring. — The Qualities of this Seaſon 
afford a copious Theme to the Poets; among whom we find 
many beautiful Deſcriptions of Winter ; the firſt and principal 
of which is that of old Homer, in his 12th LJliad, which is thus, 


As when ſharp Boreas blows abread, and brings 
The dreary W1NTER on his frozen Wings ; 
Beneath the low-hung Clouds the Sheets of Snow 
Deſcend, and whiten all the Fields below. 


And a little after ; 


High Jove his ſharp Artillery forms, 
And ope's his claudy Magazine of Storms; 
In Winter's bleak uncomfortable reign, . 
A ſnowy Inundation hides the Plain; 
He flills the Winds, and bids the Skies to fleep-; 
And pours the filent Tempeſt thick and deep : 
„ | 


And 
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And firſt the Mountain-Tops are cover d o er, 
Then the green Fields, and then the ſandy Shore; 
Bent with the Weight, the nodding Woods are ſeen, 
And one bright Waſt hides all the Works of Men. 
The circling Seas alone abſorbing all, 
Drink the diſſolving Fleeces as they fall. 

Ss from each Side increas'd the flony Rain, 

Ad the white Ruin riſes ver the Plain. 


Eiupbroſ. This is very beautiful, indeed! Pray, what does 
Virgil ſay on this cold Subject ? 7 62 

Culeon. The Theme is a frozen one, tis true; but it does 
not abate the Poet's Fire. For he very copiouſly deſcribes 
the Winter and all its various Incidents in the following admira- 
ble Manner; where ſpeaking of the northern Climates, he gives 
ys the Deſcription of a Sqthian Winter in the ſubſequent Lines. 


Ear) they flall their Flicks and Herds ; for there 
No Graſs the Fields, no Leaves the Foreſts wear: 
The frozen Earth lies bury d there, below 
A hilly Heap, ſen Cubits deep in Snow ; 
And all the weſt Allies of flormy Boreas blow. 
T he Sun, from far, peeps with a ſickly Face ; 
Too weak the Clouds, and mighty Fogs to chace; 
When up the Skies he ſhoots his ro) Head, 
Or in the ruddy Ocean ſeeks his Bed. 
Stoiſt Rivers are with ſudden Ice conflrain'd ; 
And fludded I heels are on its Back ſuſtain d. 
An Heſtry now for Waggons, which before 
Tall Ships of Burden on its Boſom bare. 
T he brazen Cauldrons with the Froft are flaw'd ; 
The Garment, ſtiff with Ice, at Hearths is thau d; 
With Axes fir/t they cleave the Nine, and thence, = 
By Weight, the ſolid Portions they diſpenſe. 
From Lacks, uncomb'd, and from the frozen Beard, 

| Long Jſicles depend, and crackling Sounds are heard. 
Mean Time, perpetual Sleet, and driving Snow 
Obſcure the Skies, and hang on Herds below : 1 


and L-aDvs PHILOSs OP RV. 
The flarving Cattle periſh in FED Stalk, 
Huge Oxen ſtand inclos'd in wintry Walls 
Of Snow congeal d; whole Herds are buried there 
Of mighty Stags, and ſcarce their Horns appear; 
The dext'rous Huntſman wounds not there a-far, 
With Shafts or Darts, or mates a diſtant War 
With Dogs ; or pitches Toils to ſtop their Flight ; 
But choſe engages in unequal Fight. 
And while they firive, in vain, to make their Way 
Through Hills of Snow, and pitifully bray ; 
Aſaults, with Dint of Sword, or pointed Spears, 
And homeward, on his Back, the joyful Burden bears. 
The Men to ſubterranean Caves retire ; 
Secure from Cold, and crowd the chearful Fire : 
With Trunks of Elms and Oaks, the Hearth they load, 
$, Nor tempt th' Inclemency of Heau'n abroad ; © 
Their jovial Nights in Frolic and in Play 
They paſs, to drive the tedious Hours away, 
And their cold Stomachs with crown'd Goblets cheers 
| Of windy Cyder, and of barmy Beer. 


Such are the cold Raphean Race; and ſuch 

T he ſavage Scythian, and the German Dutch ; 
Where Skins of Beaſts the rude Barbarians wear, 
The Spoils < Foxes and the furry Bear. 


Dryd. Virg. Georg. III. 
And thus Sir Richard Blackmore. 


At length, forſaken by the ſolar Rays, 
See blooming Natuce ſickens and decays, © 
WWhile Winter all his. ſnowy Stores diſplays : 5 
In hoary Triumph unmoleſted reigns 
Oer barren Hills, and bleak, untrodden Plains. 
Hardens the Glebe, the ſhady Grove deforms, 
Fetters the Cold, and ſhakes the Air with Storms; 
Naw active Spirits are reſtram'dwith Cold, 
And Priſons crampt with Ice the genial Captives hold. 
The Meads their flow'ry Pride no longer wear, 

be And Trees extend their naked Arms in Air; 
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The frozen Furrnw, and the fallow Field, e ; 
Nor to the Spade, nor ta the Harrow yield. _ ; (at 
Creation, Lib. 0. tur 

The Approach of i mer. is alſo thus admirably repreſented 
by Mr. T hompſon, on the Seaſons. 2 
New when the chearleſs Empire of the Shy pr 

To Capricorn the Centaur Archer yields, . 

And fierce Aquarius ſtains ih inverted Tear; N; 
Hung ver the fartheſt Verge of Heau'n, the Sun ge 
Scarce ſpreads oer Ather the dejetted Day. . 


Faint are his Gleams and ineſfectual ſhoot 

His ftruggling Rays, in horizontal Lines, 

Thro' the thick Air; as cloath'd in cloudy Storm, 
Weak, wan and broad, he ſcirts the ſouthern Sly ; 
And, foon deſcending, to the long, dark Night, 
Wide ſhading all, the profirate World reſigns. 

Nor is the Night untuiſb d; while vital Heat, T 
Light, Life, and Foy the dubious Day forſabe. | 
Mean Time, in ſable Tindture, Shadows vaſt, 
Deep-ting'd and damp, and congregated Clouds, 

And all the vapoury Turbulence of Heaven 

Involve the Face of Things. Thus Winter falls 

A heavy Gloom, oppreſſeve o'er the World, 

Thro' Nature ſhedding Influence malign, 

And rouſes up the Seeds of dark Diſeaſe. 

The Soul of Man dies in him, bathing Life, 
And blact with more than melancholy Views. 

The Cattle droop ; and ver the furrow'd Land, 

Freſh from the Plough, the dun, diſcolour d, Flocks, 
Untended fpreading, crop the wholeſome Root. 

Along the Words, along the mooriſb Fens, 

Sigbs the ſad Genius of the coming Storm; 

And up among the looſe disjointed Cliffs, 

And fractur dᷓ Mountains wild, the brawling Brook, 
And Cave, preſageful, ſend a hollow Moan, 
Reſounding long in liſt ning Fancy's Ear, 


1 aba, 


ed 


and Day. | 
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Eupbroſ. Well, Cleomcus, the Pleaſure which theſe Conver- 
{ations on the Seaſons afford me are inexpreſſible. Their Na- 
ture explained by the Orrery, and their Properties and Qualities 
as finely deſcribed by the Poets, give me perfect Ideas thereof; 
ſuch as I ſhould never have otherwiſe been able to have attained. 
— But ſee, the Year is compleated, and the Evening is ſpent. 
— The Machine may therefore reſt for this Time. — And, 
pray, Cleonicus, what do you propoſe for the next Speculation ? 
Cleon. I purpoſe to ſhew you next, the Theory of Day and 
Night, the Alternation, and various Length of each, in every 
Seaſon of the Vear; and that in the fame Manner by the Or- 
rery, as I have explained to you the Seaſons. | 55 


_ 


DIALOGHES MS 


The THEORY of Day and NiGnT, explained by the 
|  ORRERY. „ 


Euphroſyne. 


O you think, Cleonicus, the Orrery the apteſt and beſt Ma- 
chine for explaining the Nature and Difference of Night 
Cleon. Undoubtedly, *tis the beſt Inſtrument for that Pur- 

poſe ever yet invented. For here you ſee the very Thing itſelf 

in Miniature. Here the Taper is the Sun, illuminating one 

Half of this ſmall, terraqueous Globe, which repreſents the 


| Earth ; having all the Parts of Land and Water duly repre- 


ſented on it, with all the Meridians and Parallels of Latitude.— 
As it moves in its annual Courſe, you obſerve it turns about its 
own Axis; and is furniſhed with an Hour-Circle and Index for 
meaſuring the Time. All which Things are now to be regard- 
ed in the Repreſentation of Day and Night by the Machine. 
Eupbroſ. Theſe Things I ſhall readily attend to. 


| Therefore, put the Machine in Oider, for the Experiment, 


and I'll put to the Window-ſhutters to darken the Room.—— 
T | | __ Chm, 
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Cleon. Stay a little, *till I have placed the Earth in its pro- 
per Poſition for ſhewing the ſhorteſt Night and longeſt Day of 
the Year; and that is, in the Beginning of Capricorn, when the 
Sun will appear to enter Cancer. In the next Place, we will 
put a very ſmall Patch on the Place of London, which, by its Ro- 
tation, will ſhew the Parallel of London (X Y Z), deſcribed in 
each Revolution of the Earth about its Axis. Laftly, to 
bring the Patch to that Part of the Meridian (X) which is op- 
poſite to the Sun; and ſet the Hour- Index at 12 preciſely.— 
Theſe Things being done, you may darken the Room as ſoon 
as you pleaſe, and then I'll put the Inſtrument in Motion. 
Eupbroſ. "Tis done. — | 

Chon. Obferve the Earth equally divided into a light and 
dark Hemiſphere, which repreſent Day and Night ; as the Me- 
ridian paſſes over the Middle Part of each; fo it ſhews the 
Noon, or Mid- day to all Parts under it at the one, and Mid. nigbt 
to all Parts under it in the other; among which you ſee the 
Patch, or London (at X). — I'll now ſet the Machine a-going: 
Obſerve the Earth revolving about its Axis from af to 
Eaft.* 

Euphroſ. I do, with Pleaſure, behold it; and I obſerve, 
that the Poſition of the Earth's Axis is ſuch, as will bring Lon- 
don ſoon out of the dark Hemiſphere into the enlightened one, 

Chon, It will ſo; and I need not tell you, that that will 
be the Time from Mid- nigbt to Sun- riſing, or the Length of 
Half the Night, at that Time. Obſerve nicely the Time when 
the Patch begins to enter the Light. 

Euphroſ. I will. It will not be long I ſee. It is now 
juſt come to the Point (O) or Circle of Light, —— and the 
Index is at 3Þ 47”. : 


Clem, 


* As ſome of our Readers may not have ſeen an Orrery, and 
others may not particularly remember the Phænomena of Day 
Night which they ſaw repreſented in it, I have judged it neceſſary to 
add a Diagram thereof (in Plate XXIII.) to aſſiſt the Underſtan ing 
and Memory, in which, by a bare Inſpection, all the Variety of the Al 
ternations of Day and Night in the Summer, Equinoxial and Winter 
Seaſons, is, it is preſumed, very eaſy to be underſtood ; and in a good 
Meaſure, ſuch a Print may ſupply the Want of an Orrery, or other 
Inſtrument for this Purpoſe. 1 
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and Lavy's PRHTILOSO PHY. 245 
Cleon. That is the Time of Sun-ri i/ing on the roth of June, 
and is the Morning of the Day. A Time very delightful in 


Summer, andis a favourite Theme with the Poets, who have 
all given us beautiful n thereof, particularly in the 


following Inſtances. 


Thus Vi gil, 
Now * the ruddy Morn from Tithon's Bed, 
And with the Dawn of Day the Skies o enſpread 8 
Nor lung the Sun his dayly Courſe withheld, | 
But added Colours tothe World reveal d. 


Thus Garth, 
Aurora, en Eteſian Breezes borne, 
With bluſhing Lips breaths out the ſprighth Mern. 
Each Flow'r in Dew their ſhort liv'd Empire weeps, 
| And Cynthia with ber lov'd Endymion feeps. 


And Homer thus ny perſonates the Morn in the ie following 
Diftich: -;**- "1 
_ roſy Morn Heidi the Court of 5 
Lifts up her Lights and opens T0 above. . 


Alfo Mr. Thome 8 Deſeription of Sun-rif ing is too fine not to be 
ken Notice of. Ts. 
Fierce flaming up the Ada: the piercing Sun 
Melts into limpid Air the high-rais d Clouds, 
And Morning Mifts, that hover'd round the Hills, 
In parti-colour'd' Bands ; till all undeibd 
5 f be Face of Nature ſbines, from where E arth 
nn Far Areteh d e to meet Dew bending Spheres. 
—_—_ — © ualdiis. 74. 


| Bepro Theſe are very beautiful Gs natural- | Deſcriptions, 
ich, while you have been repeating, the Patch has got good 


Patt of the Way towards the Meridian of Noon. ; 
| Clan. I ſee it is = and thus the Sun riſes gradually higher | 


and higher to the Inhabitants of London, till the Patch comes 
under the Meridian (at z) where the Sun ĩs at its greateſt Meri- 
| K K dian 
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dian Height in the Tropic of Cancer (at r.) This makes the 
Noon of the Day thus parable deſcribed by the laſt mention 


Poet. 


*T15 raging Noon; and, vertical, the Sun 
Darts on the Head direct his forceful Rays | 
O'er Heaven and Earth, far as the ranging E Je. 
| Can ſiueep, a dazzling Deluge reigns ; and all 
hed : : From Pole to Pole is undiſtinguiſp d Blaxe. | 
In vain the Sight, dejetted to the Ground, 
Stoops for Relief ; thence hot aſcending Steams 
And heen Reflection pain. Deep to the Root 
Of Vegitation parch'd, the cleaving Fields 
And ſlipp'ry Lawn an arid Hue diſcloſe, 
Blaſt Fancy's Blooms, and wither even the Soul. 
Echo no more returns the chearful Sound | 
Of ſharp*ning Scythe: The Mower ſi ning heaps. 
Oer him the humid Hay; with Flowers perfum d, 
And. ſcarce a chirping Graſs-happer is heard 
Tyro' the dumb Mead; diftreſsful Nature . 
The very Streams look languid from afar z - 
Or thro' th unſbelter d Glade, impatient, fem. 
To 11 into the Covert of the Grove. 
| Seaſons, Page 81. 


Euphroſ. It is now juſt Noon in the Orrery, but far different 
from that you have now been'deſcribing. — Here every Thing 
is quiet and ſerene ; no ſcorching Sun, no ſweating, fainting 
Swains. How inoffenſively, as well as pleaſant, is the mok 
irkſome Part of the Day here repreſented by Art! 

Cleon. Very true, Siſter ; we here obſerve the Hours of a 
Summei's Day paſs without the Fatigue and Pain of enduringit, 
But Night comes ſtealing upon us; the Patch ap- 
proaches the Confines of Darkneſs, and the- Sun as gradually 
declines. -You will obſerve, it takes the ſame Time in pa. 7. 
ſing over this Half of the enlightened Hemiſphere as it did the BF yy 
other, viz. 8; Hours nearly; which, therefore, makes the 
longeſt Day 16: - Hours at : Lond. 
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Eupbref. I ſee what you fay i is Fact. The Sun is now 
juſt entering the Shades; and the Index points at Vil. 13. 
How conſiſtent is Att with Nature | 

Chim. Nature is the Contrivance of an infinitely BS Artiſt; 
f we poor Mechanics can fabricate an artificial World fo exact- 
1y, it is Nothing wonderful to lee fuch Beauty, Order, and 
Harmony in gs Mundane Syſtem. = | 


The Cloſe 4 the Dayi is thus eimal deſeribed by Him: 7 
As when the Morn, refulgent Lamp of Night, © 
Oer Heav'ns clear Azure ſpreads her ſacred Light. - 
When not a Breath diſturbs the deep Serene, 

And nat a Cloud 0 'ercaſts the folemn Scene. 
Around her Throne the vivid Platts roll, 

And Stars unnumber d gild the glowing Pale, 
O'er the dark Trees a QYellower Verdure ſhed, 
And tip with Silver ev'ry Mountains Head; 
Then ſhine the Vales, the Racks in Proſpect riſe, 
A Flud of Gly burſts from all the _ ; 

The conſcious Swains rejoicing in the Sight, 

Eye the blue Vault, and bleſs the uſeful Light. 


The Setting of the Sun is thus clegantly deſcribed by Mr. * | 


| Lnw walks the Sun, and broadens by Degrees 
Juſi ver the Verge of Day. The riſing Clouds 
Aſſembled gay, a richly gorgeous Train, 
In all their Pump attend his ſetting Throne : 
Air, Earth, and Ocean ſmile immenſe ; and: now, 
As if the weary Chariot feught the Bors 

Of Amphitrite ; and her tending Nymphs, 
(So Grecian Fable ſung) he dips his Orb; 
Now half immers'd ; and not a golden Curve 
Gives one bright Glance, then total di ſappears. 


This is followed by A Deſcription of a Summer's Evening in theſe | 
Words, 


Conſeſed from yonder Amo extinguiftd Clouds, 
All Ether ſoft ning, fober Evening takes 
Her wonted Station in the middle Air ; 
A thouſand Shadows at her Beck, Pirft this h 
K k 2 She 
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She ſends on Earth ; then that of deeper Dee 

Steaks ſoft behind ; and then a deeper fill, 

In Circle M Circle, gathers round, 

To cliſe the Face of Things. A freſher Gale 

Begins to wave the Mood, and flir the Stream 8 

Stweeping with ſhadnwy Guſt the Fields of Corn, 

While the Quail clamours for his running Mate, 
Wide ver the thirfly Lawn as ſwells the Breeze, 

A whit'ning Flauw'r of vegetable Deum 1 


Amufove floats, 55 


Euphreſ. Theſe Deſcriptions are like the Poetry. of Mr. 
Thompſon, where every Thing is extraordinary. —— As you 
have ſhewn me the Morning, Noon, and Night of the lngeſt Day 
in the Orrery ; 3 let us now ſee the gradual Alterations which 
happen in regard thereto, while the Earth paſſes on to the Win- 
ter Seaſon, 

_ Chon, That mall be done, and is eafy by ſetting the Ma- 
chine in Motion. See the Earth moving on towards Libra, 
and at the ſame Time reyolving about its Axis. And as it 
advances, you ſee the Circle bounding Light and Darkneſs (be) 


continually approaching towards the Poles (N S) and that the 


Patch, repreſenting London, has its diurnal Path (x o) in each 
Rotation, conſtantly decreaſing, while the nocturnal One (0 x) 
is increaſing as gradually, till at laſt * come to an ee in 
Libra . 

Euphroſ. All this I ſee with great Plealure = and waiting 
a little, ſhall ſoon find the Earth i in Libra: —— There ſeems 


no to be but a ſmall Difference between the diurnal and noc- 


turnal Tracts of the Patch. 
| Chon, Very little; — it is now diy wt — 
Earth has juſt reached the Point, where I will cauſe it to move 


very flow, that you may better view the Appearance of the 


diurnal Motion. 

Eupbreſ. Very good; ]] ſee a perfect Equality of Night 
2nd Day, by Means of the Index and the Patch; viz. 12 Hows 
each. At the ſame Time, J obſerve the Reuſpn of this to be, 


that the Sun is in the Equincctial at this Time; and, conſe- 
quently „as all the Fart of the Earth have the 9 Motion 


a pa- 
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rallel thereto; and the Circle, bounding Light and Darkneſs, 
iſles thro' the Poles 3 ſo half that Motion muſt be performed in 
the enlightened Part, and the other Half in the dark, for every 
part between the Equonoctial and the Poles; and, therefore, 
Day and Night muſt needs be equal now over all the Earth. 
| Clin. You have a very juſt Notion of the Matter; and can 
account for all the Phænomena of Day and Night, I believe, in 
any Situation of the Earth, or Seaſon of the Year. We will 
only, therefore, take a View of a Rotation or two of the Earth 
in the firſt Point of Cancer; that is, in the Midſt of the Vinter 
degſn.— Towards which you ſee the Earth advances with an 
accelerated Motion in her Orbit, and conſequently about her 
Axis, —— As Autumn paſſes off, you ſee Winter gradually com- 
ing on. — The Days (with us) ſhorten, and the Nights in- 
creaſe ; — the N. Pole, by Degrees, declines from the Sun, 
while the S, Pole accedes nearer and nearer thereto. 5 
Eupbroſ. It is all very evident, indeed, Cleomicus ; I ſee 
the enlightened Hemiſphere gradually remove from the N. Pole, 
and take in the Southern; and conſequently all the Parallels 
of N. Latitude have their diurnal Parts decreaſing, and the 
nocturnal increaſing ; the Contrary of which I obſerve happen- 
ing in the Southern Parallels. — But ſee, the Earth has reached 
the Beginning of Cancer, let it be ſtopped there a while, to ob- 
ſerve more nicely the Phænomena of the diurnal Motion, in 
this dreary Seaſon, 4 
Chon. I will ſtop the annual Motion, and continue the diur- 
nal One at ſuch a Rate, that you may make your Obſervations 
with Eaſe and Pleaſure. | | 
Euphroſs The firſt Thing I obſerve is, that the Circle of Illu- 
mination extends but a little farther than the Patch towards the 
North ; and, therefore, the Path deſcribed by it in the enlight- 
ned Hemiſphere is but very ſmall in Compariſon of the Diſtance 
it goes thro* the dark One; but their Diſtances I can meaſure in 
Time, by bringing the Patch upon the Meridian, and placing 
the Hour Index at 12, as before. Thus, as the Earth re- 
yolves, I obſerve the Patch, or the City of London, enters the en 
lghtened Hemiſphere a few Minutes after 8 in the Morning; 
which, therefore, is the Time of Sun-rifing to us, and goes out 
of it as much before 4 in the Afternoon; whence I ſee, that the 
pets | ſhorteſt 


— 
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ſhorteſt Day is not quite 8 Hours long, and conſeqeently not al 
the Length of the Night. 

' Chon. You obſerve the Poſition of the Earth is juſt the Re. 
verſe now to that which it had in midſummer Seaſon, or whey 
the Earth was in the oppoſite Part of its Orbit; and, therefore, 
riot only the Seaſons, but the Length of Days and Nights wil 
be juſt the Reverſe of what they were then, and the very ſame 
which you may now perceive they are in the lower or ſouthern 
Parts of the mW, at the ſame . from the EquinoAiala 
we are. | 

Eupbroſ. I readily perceive it, 1 I ſhall demonſtrate it too 
by ſticking another Patch upon. the ſame Meridian, and in the 
ſame Latitude with London, on the ſouthern Side. Now the 
revolving Earth brings the ſouthern Patch into the Sun-beams be- 
fore the Hour Index points to 4 inthe Morning, nor does it en- 
ter the darkened Hemiſphere till after the--Hand has paſt the 
Hour of 8 in the Evening. I have now the Satisfaction to 
know by this Experiment how the Days and Nights come to he 
alternately equal in Winter and Summer, and alſo in the ſame 
Eatitude on different Sides of the Equator. I farther ſee, that 
the Inequality of Day and Night ceaſes at a certain Limit, be 
yond which, on one Side, they are only deprived of LightorDay, 
and the other, they enjoy the Sun -huams conſtantly for the ſame 
Time. Thoſe who live under, and about the North Pole, 
ſeem now to have a tedious, horrid Gloom, while thoſe, who are 
in the ſouthern Pole, have the Sun bright above the Horizon, and 
enjoy an uninterrupted Day.—— How happy are we whom Pro- 
vidence has placed between two ſuch difa greeable Extremes For 
the Enjoyment even of Light itſelf, for a long Continuance, could 

not be pleaſant, and Darkneſs is what all Mankind are n 
apt to ſhun.  -—- - 

Clon. Your Reflections in theſe Reſpects are very i 

but we are to conſider, at the ſame Time, how few of our Spe- 

cies have ſuch a Situation in Life. By our late Diſcoveries, it i 
pretty certain that there are few, or no Inhabitants of the Regions 
the ſouthern Pole, it being in all thoſe Parts a conſtant frozen 
Ocean; and with Reſpect to the northern Polar Regions, the 
Continent of Europe, Afia, and America, extend not far within 


chem; and thoſe, Whoſe Loti it is to inhabit thoſe dreary Regibns, 
appear 
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appear to be ſo wonderfully ſuited and adapted to them, that it is 


well known by Experience they prefer their native, gloomy Spot 
AF to any Part of our happier temperate Zone; nor are they ſo ve- 
when much in the Dark perhaps as you may imagine, the Continu- 
efore ance of their Darkneſs being proportioned to their Diſtance from 
will the Polar Circle, and greateft of all at the Poles; but even there, 
fan the Moon affords them Light one half of the Time, and the 


enjoy a T wilight till the Sun is 18 Degrees below their Horizon; 
and it is very probable, that the Land does not extend ſo faras to 
admit of any Inhabitants within five Degrees and a half of the 
Pole, and to thoſe who are farther off than that, there can be no 


dark Night at all. 


the Eupbroſ. Tam glad to ** of any Thing that can contribute | 
v the 
be. WM * ſolace thoſe unhappy Mortals in their joyleſs Situations ; for 
I cannot help thinking they muſt be miſerable there; but I 
en. :ccolle the Kinds of Happineſs and Miſery are more Relative 


than Real ; and I am the more convinced of it, when I conſider 


; K that even our Negroes quit their native Soil only by Fe orce, and 
* are ſo naturally fond of their ſable Complexion (at which I 
as ſhudder almoſt as much as at Polar Darkneſs) that I remember 
M have ſomewhere read, they paing the Devil white, to repreſent 
» him ſo much the more terrible to Mankind. 

Chon. Whoever contemplates the Nature of Things in the 


Manner you now do, will find it very eaſy to correct many of the 


ole 
L þ common, but very unjuſt Notions of Nature and Providence, 
* and will come at laſt to the Concluſion, that infinite Beneficence 


in the divine Being could never permit the Creation of any 
* Species of ſenſible Beings, without a Poſſibility of enjoying a 
oY proper Degree of Felicity peculiar to their ſeveral Natures. — | 
But leaving thoſe Digreſſions, we return to the remaining Seaſon 
of the Year in the Orrery, which the Earth enjoys in paſling 
i; from the firſt Degree of Cancer to Libra. | 

Eupbroſ. And, conſequently, while the Sun appears to go 


5 from Capricorn to Aries, But what are the particular Phæ- 

10 nomena that we attend to during this Interval 1 

on Clan. Nothing in particular, more than to obſerve the n 

he tual Tranſition from the Winter to the Spring Seaſon ;, for when 

in | give the Earth its annual Motion, and you ſee it. proceeds in its 

I, Tour, you will n obſerve, that * Reaſon of the * 
Q- 
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Poſition of the Axis the northern Pole will gradually ketüm 
and reſtore the Regions now in Darkneſs to the ee * l 
fluence of the Sun. See it now moves on. 33 

E wphrof. I obſerve the Particulars you mention begin Fee 4 1 
pear in a very natural Manner. The Archs of the Parallel; thigh 
meaſure the Day, now gradually increaſe, and thoſe which thay I 

ghe Night of Courſe decreaſe in all the northern Latitudes, The 
Coldneſs of the Seaſon, one would think, ſhould now alſo abats,* 
andevery Day after the 21ſt of December, one might expect, nau 
be warmer and warmer; but this does not quite tally with M 

ture; for you muſt have obſerved, Cleonicus, that January and ; 
February are oftentimes found to be the two.coldeſt Months ud | 
Year. Pray, how am I to underſtand the Reaſon. of that? 

Clzon. In a Manner as 1 heretofore hinted in relation to to | 
Summer Heat; I then remarked to you, that the Summer's awd 
was not greateſt at Midſummer ; and for the ſame Reaſon aug 
not to expect the Intenſity of Cold by the Middle of M 

The Cauſes of Cold continue much longer, vix. the different? 

Length of Days and Nights, the Obliquity of the Sun's N 
Se. ſtill continue to produce Degrees of Cold, which, added ty. 
all that went before, the Agregate, or Sum of All, will produgg | 
the greateſt Degree of Cold in the Months you mention, 
Euphroſ. I apprehend you clearly; = but ſee, the Earth f 
has juſt now carried us thro' thoſe Months; I am pleaſed to 
the freezing Tropic left ſo far behind in the artificial Year, Wl 
the Return of the vernal Equinox ſo near at Hand. Nag 
ſeems now renewed even in the Orrery, and ſolar Beams diffuſe 
themſelves almoſt from Pole to Pole once more. - London, in 
its vicegerent Patch, now enjoys near equal Length of Days | 
and Nights. The Sun from the Earth appears in Firgh 
and the Index ſhews him every Day advancing about one Degree? 
forward. Scarce any Difference now appears in the Length] 
of the Day and Night. - The Circle of Illumination paſſes 
thro” both the Poles. And now the Year is fin 1 
the Orrery ; for the Index points to the 20th of March. | 
6 Cleon. The Machine has now done you all the good Ofkees | 
Aa in its Power for the preſent ; you have thereby ſeen in' 4 thoit 
i | Time repreſented all the Phænomena of the Heavens; and 
what gives me a peculiar Pleaſure, even beyond that of inforniſhg | 
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« Mind, is to find your Taſte for Philoſophy ſo true and juſt, 

hat thro' ſo long a Series of Speculations on theſe Subjects they 

ſeem {till entertaining and agreeable to you. For to ſay 

that now, which at firſt I was not willing you. ſhould ſuſpect, 1 

was much in Doubt (tho' you expreſſed ſo great a Deſire of be- 

inſtructed in the Celgſtial Science) whether or no your a 
vould hold out ſo long on one continued Subject. 

_ Euphroſs So long, do you ſay, Clonicus! On my Word, 
were you not my Brother, I ſhould ſcarce forbear being affronted 
by ſuch an Expreflion. - Patience for Inſtructions and 
Pleaſures of this Kind! ie with contemplating the Pow- 
ers and Works of Nature What did you take me to be, 
Clunirus, once to think of my palling on thoſe divine Subjects: 
No, I remember. too well what Shakeſpear ſays of the 
Wreich who cannot reliſh Muſic, 4 He is fit for Rapines, Mur- 
ar Sc. — How then muſt that unnatural Soul be charac- 
teriſed, that cannot always be delighted with the Muſic of the 
| Spheres | with the Beauty and Harmony of the divine celeſtial 
Frame of Nature! That ſublime, viſual Muſic, thus repre- 
kented by the ſame cel cbrated Poet. 


0 fine to touch the Ear, it ſtrikes the Eyes, 
And thro them to the Soul the ſilent Stroke conveys, - 
Ti Muſic heav'nly, ſuch as in the Sphere, 

60 only can admire, Out cannot hear. | 


a is Muſic 0 7555 1 in Dices, 47" 241 -þ | | 


4 4 


i do not the moſt judicious Divines and Philoſo- 
phers tell us, that an infinite Scene of the Operations of divine 
Power and Wiſdom will open itſelf gradually to our View in 
the future heavenly. State, and that the Employment of Time 
to endleſs Ages will confiſt in an uninterrupted Intuition and 
Contemplation of the ſame ? If ſo, how prepoſterous muſt it 
be, and contrary to the Character of a divine and rational Na- 
ure in us, to ſuppoſe it but even p6flible for a Perſon to meditate 
Vith Indifference on theſe Subjects, much leſs to think them te- 
dus, tho our whole ſhort Life were conſtantly employed 
W Ucrein, | 

1 Chon. 
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Clin. What you ſay is certainly true, my Euphroſp; u 


withal it muſt be obſerved, that in this imperfect preſent State, 
the Mind of Man ts naturally apt to be fatigued with any Kind 
of conſtant Study; and we muſt always propoſe theſe Matters 
a8 Subjects rather of Amuſement than the Buſineſs of Lifez ve 
are not here to know what perfect Happineſs is; nor can We en. 
Joy it in any Degree, unleſs under particular Reſtritions, and 


as the Reſult of an agreeable Mixture and Variety of- Tneidents, | 


Therefore we ſhall, for the preſent, leave 'thoſe' Fields of 
Ether, where Suns refulgent ſhine, - and Planets and Co- 
mets go their ample and ſolemn Rounds; and deſcend to the 
nether Regions of Air, a ſtupendous Inſtance of divine Omnipo- 
tence; and whoſe wonderful Properties are highly worthy your 
Notice and Attention. There we ſhall fee how every Part i 
duly ordered to render it as uſeful as it is neceſſary. We 
ſhall find it the natural Means of Life to Animals and V egetables, 
The Medium for propagating Sounds. The 
Method that Nature has taken to render all Objects viſible un- 


to us, by making it the general Receptacle of Light: — 
The Medium of Flying, and the Habitation of numberleſs Ani- | 


mals of the winged Kind. — That Medium which alone affords 
the proper Pabulum of Fire and Flame. The Element 
and Eſſence itſelf of Winds, Storms, and Tempeſts. — The 
Medium in which alone Vapours and Exhalations can have any 
Exiſtence. And laſtly, The natural Means and Cauſe 


of all Kinds of Meteors, watery or fiery, ſuch as Fogs, Clouds, 
Rain, Snow, Hail, co Lightening, 1 70 17 By 
realis, &c. 
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The Nature and Properties of the Arn explained. 
We The Structure and Uſe of the Alx Pour, and other 


Inſtruments. 


| AN | 
The Doctrine of Wi ud, Sound, lla, &c. 


Ids 

2 DIA L O GU E I. 

04 05 the Nature, Form, and Magnitude of the Ar- 
ids, MOSPHERE, or Body of AIR. | 


Euphrome. 
QDELL, you are reſolved to make a Philoſopher of 
100 W 2 .me, I ind; you have brought me into a new. Field 
of Enquiry, and a very airy One too, Cleonicus. 
pA Chem. Indeed it is, Sifter, literally ſo; you are 
now to explore the Regions of. the Ar: and Awells. for pe 
Time, amongſt the Clouds, * . 

Euphroſs That is, Lethe in plain Engl , I muſt now 
inform myſelf of the Nature of the Air, and its Uſe in the Syſ- 
tm of the World. To this I ſhall, addreſs myſelf with 
great Readineſs and Spirit; eſpecially as I know of nothing: in 
Nature that I, have heard more about, and am leſs acquainted 

LI 2 \ with, 


E 
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with, than this extraordinary unſeen Something, you call Air. — 
Pray, what Definition do you give to this Subject? 

Clan. The Air is defined ta be @ fine, mnviſible, beavy, egi, 
compreſſible Fluid, of a different Denſity, environing oe Earth ar 
every Side to an indefinite Height. 

Eupbroſ. So many Characters entering into a bibs Defini- 
tion of it ſeem to make it an important Subject; pray, what ar 
its general Qualities and Uſes? 

Clean. I will tell you in a few Words. 

The principal Property of the Air is its Weight or Gravity 
for tho? a ſmall Portion of it be light, yet, ' conſidering the 
great Height to which this Body of Air extends, the Weight 
of any Column of Air upon a given Surface muſt be. very 
great. For by ſome Experiments that you will ſee hereafter, 
you will be eaſily convinced, that the Preſſure of a Column 
of Air upon a Square Inch only is equal to fifteen Pu 
Wight. 

Eupbroſ. Such an Experiment I ſhall gladly ſee; for, when 
you talk of ſuch a Weight of the Air, I ſcarce know how to 
underſtand you, as I never yet experienced any Weight or Preſ- 
ſure in the Air at all; nor ſhould I have thought of any ſuch 
Thing, had it not been for what I have heard you and other 
Gentlemen ſpeak of, when you haye been talking of the 4ir- 
Pump. | 
Chen. Moſt People ſay, and think as you do; they know 
little of this Matter for Want of the proper Means of being ac- 
quainted with it, and never fail of being wonderfully ſurprized, 
when they are told the Prefſure of the Air upon the Surface of 
their Bodies amounts in general to at leaſt 13 Ton Weight, 

Euphroſ. I don't wonder at their being ſurprized at ſucha 
ſtrange Doctrine as this; for which Way is it poſſible a Perſon 
ſhould ſuſtain ſo prodigious a Preſſure, and yet, at the fame 
Time, be entirely inſenſible of it? 

Cleon. This you will be ſatisfied of when you conſider, 
that the Air is a fluid Rody, and you will be taught hereafterto 
underſtand, that all Fluids preſs with an equal Force every 
Way, as well upwards as downwards, Side-ways, and in all Di- 
rections you can conceive, and then, allowing that every ſquare 


Inch upon a Man's Body ſuſtains a Preſſure of 1 5 Pounds, the 


Preſſure 
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Preſſure upon the whole Surface will amount at leaft to 1 3.320 
pou pon the Surface of a middle Size Man (as it is found 
by Communion which is very nearly 14 Ton Weight. 

Euphroſs This is a Subject I cannot at preſent diſpute with 
you; but if this be the Caſe, what I moſt wonder at, at preſent, 
is, how it comes to paſs, that I am fo far from apprehending any 
ſuch great Weight from the uſual Effects in all other Caſes, that 
in reality 1 find nothing at all of it. | 

Clan. The Reaſon of this ſtrange Phænomenon, if I may 
ſo call it, is this, that our Bodies, as well as all others, are 
filled with Air throughout, and the Spring of this internal Air 
is a Force juſt equal to the Preſſure of the Air without, and 
when two Forces equal to each other act in contrary Directions, 
they intirely deſtroy each others Effects; and any Body, being 
preſſed with great Force from the ambient Air, is really in the 
ſame Cale as if it was affected by no Preſſure of the Air at all; 
of this too you will be made thoroughly ſenſible by Experi- 
ment. 

Euphreſ. The Knowlege of ſuch myſterious Things will be 
a very agreeable Acquiſition z but pray, by the Way, tell me 
how the Air, a Subſtance which I can neither ſee nor feel, can 
be ſo heavy a Body. 

Chen. The Weight of the Air ariſes from the ſame common 
Cauſe as the Weight of any other Body does, viz. from that 
now Power, or Force in Nature which is uſually called Attraction, or 
c- Gravitation. This Power, as Sir Jſaac Newton tells us, equally 
ed, affects all the Parts of Matter, and produces in them a Tendency 
e of towards each other ; ; and this Tendency or Force is that which 
| we call the Weight of any Body. Thus, what we commonly 
ha call the Weight of a Stone is only its Endeavour to fall, or ap- 
ſon proach towards the Body of the Earth, and thus every Particle 
me BI of Air endeavours equally to fall towands the fanee Soallnwet 
the Earth, and therefore the Sum of all thoſe Forces, in all 
the Particles, make a confiderable Sum Total of Weight, or 
Preſſure in the Air. X 

Eupbroſ. If then the Particles of Air are like ſo many Stones, 
why then do they not fall like the Stones, and all abide upon the 


durface of the Earth? Whereas, on the contrary, you tell 
me, 
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me, that they? fill a yay great Space i in the circumamiien Be 
1) gions. | 
Clean, In * to anſwer this Queſtion, which you have 


very properly propoſed, you muſt be acquainted with one other n N 
Power in Nature, by which the Parts ef Matter, when they ae Wl Bod 
at a certain very ſmall Diſtance from each other, are made t f 
repel, or fly from each other; and this is what the Philoſophers you 
uſually call the repulſive Force, or Elaſticity in the Parts of Mat. have 
ter. The Force which I before mentioned under the Title of Wl hc 
Gravitation, is, with Reſpect to the ſmall Particles of Matter, WW then 

_ called the Attraction of Coheſion, or it is that divine Powerin if 
Nature which ſo affects the Parts of Matter, that while they are con 
in Contact, or can touch each other, they are by this Means not 
made firmly to cohere ar abide together, and according to the dif. ter 
ferent Figures of the Parts of Matter, this Power will produce vity 
a greater or leſſer Degree of the Force of Coheſion, which isthe of! 
general Cauſe of all Degrees of Hardneſs or Softneſs in Bodies, aP 
and what we uſually call Fixity and Fluidity. But more of this Wil pate 
Subject hereafter. The Parts of Matter, as I ſaid before, when Gra 
they are once beyond the Sphere af this attracting Force, the. 
are found to be: ſtrongly actuated by the repelling Force; and and 
this is the Caſe of Air, the Parts of which do conſtantly repel For 


each cther, and therefore thoſe which are next to the Surface 
of the Earth will prevent the other Particles above them from 
coming ſo near to it by. their repulſive Force or Elofliciy z an ; 


this is the ſecond. great, Property of the Air. \ 
Euphroſ. By this ſecond Property of the Air, which you 


call Elaſticity, 1 ſuppoſe, if I underſtand you right, the Parts of 
Air are kept a Diſtance from each other; but ſtill it is not cleat 
to me how this can be the Caſe; becauſe of the great Weight 
of the Air, which one would think ſhould precipitate thoſe Par- 
ticles at onee down to the Surface of the Earth. Pray, mags 
not this the Caſe ? 
Cileon. Becauſe the Elaſticity. of the Al is a Force ſuperior 
to that of Gravitation; or in other Words, the repelling Force 
in the Parts of Air which keeps them aſunder is greater than 
the attracting Force between the Earth and thoſe Particles by 
which e tend toward: the Earth, and. at a proper Time ” 
Wi of t 


4 
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Re. will underſtand, that this repulſive Fo orce is the ſtrongeſt Power 
in Nature ; that theſe two Principles an attracting and repell. 

have WW ing Force are the efficient natural Cauſes of all the Appearances 

ther in b 3 and that the Properties, Qualities 1 Effects of all 

J are Bodies entirely reſult from them. 

de to Eupbroſ. But if the Parts of Air do * each other, as 

hers WW you ſay, with ſo great a Force, how comes it to paſs that we 


have any Air at all? Why does not this elaſtic Force dzive all 


e of the Particles of Air quite away? What do you * confines 
tter, i them hovering round this Ball of Earth? 

er in Clan, Your Queſtion i is A propos, Siſter; ; but ſtill you are be 
ae confider, that the Power of Gravity is very conſiderable, th 


not entirely equal to the Elaſticity of Air, and prevents this lat- 
ter Force from having its full Effect. Were the Power of Gra- 
vity for a Moment to be ſuſpended from Matter, and the Power 
of Elaſticity to remain, the Atmoſphere, or Body of Air, like 
2 Parcel of Gun- powder ſet on Fire, would inſtantly be diſſi- 
rated thro? the infinite Regions of Space; but by Means of 
hen Gravity, by far the greateſt Part is detained near the Surface of | 
ice, Wl the Earth, and the Diſtance between the Particles only leſſened; 
and and more ſo, as the Particles of Air are nearer to the Earth. 
pe! For at a greater Diſtance they are leſs affected by the Power of 
ace Gravity, and are leſs heavy, and therefore the Effect of Elaſ- 
om ticity will be greater, or keep the Parts of Air at a greater Diſ- 
nd WY tance from each other; and thus it will be eaſy to underſtand, 
that the farther you go from the Surface of the Earth, the 
'Ol greater the Diſtance will be found between the Particles of 
of Air; and the nearer -the Surface of the Earth, the leſs thoſe 


far Diſtances; and this leſſer or greater Diſtance between the Parts 

at of the Air is uſually called its-Den/ity,. or Rarity; for the leſs the 

* Diſtance is, the greater will be the Number of Particles in the 
2 ſame Space, and the Air is, in ſuch a Caſe, ſaid to be ore 

0 dnſe: On the Contrary, the greater the Diſtance between. the 

* Particles, and the Air, in ſuch a Caſe, is ſaid to be more rare; 
tom whence it will appear, that the Denſity of the Air, in any 

an Part will be always in Proportion to the Weight of that above, 


1 and conſequently, greateſt of all at the Surface of the Earth :- 
0 likewiſe, from theſe Principles it will follow, that the Weight 


of the Air and its elaſtic Eorce are always equal to each other, 
| | and 


| 5 
| 


and therefore produce an univerſal Equilibrium among the Pate 
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ticles of Air in every Part of the Atmoſphere. . , 
| Euphroſ. According to this Account of the Denſity and x 
Rarity of the Air, what Idea can I form of the Height of it} y 
For, if the leſs the Air be compreſſed the more it is expanded, 
and the farther you go from the Surface of the Earth, the let C 
that compreſſive Force will be, where am I to conceive the 1. 
Bounds or Limits of the Atmoſphere to be? 8 4 
Chon. No where at all; for the Parts of Air in the upper 
Regions will be expanded to Infinity, *till at Length we may In 
very properly underſtand, that the Atmoſpheres of every Body WW of 
In each Syſtem, and of all the Syſtems in the Univerſe, meet in 
with each other in the diſtant Spaces between, and mixing toge · Bill 1} 
ther, conſtitute that fine nen en e fills the _ 'y 
of Space. V. 
Euphroſ. This is a dafl Doctine; b but it ct mul W 
be as you ſay from the Nature of Things, as you have now Wl : ; 
explained it. Therefore, I apprehend it will be in vain to en. | 
quire about the Height af the Atmoſphere,” or Body of the Air. Wil ©: 
Clan. All that can be ſaid in reſpect to the Height of the ane 
Air, is this, that the Denſity of it, at the Height of about 4 IW, 
Miles, is but juſt ſufficient to inflect, or bend a Ray of Light out 
of its right-line Courſe, which is the leaſt Effect it can produce, Ph 
and therefore all beyond that Height mins be ane an u- fes 
reſiſting tber. but 
Euphroſ. As the Air is ſuch a very aner ine Subſtance, gre 
and poſſeſſed of ſuch wonderful Qualities, how comes it to pals, I ast 
that we can ſee nothing of it? For if it was not ſenſible WM the 
otherways, I ſhould know of no ſuch Thing by the Sight, Poi 
Clin. Why even in this Reſpect you may not be free from 1 
Miſtakes. The Air in ſome Caſes, tho? very rarely, is ſubjet WW Mc 
to the Sight, or may be perceived by the Eye; but as this ſeldom ( 
happens, we look upon the Air in general as altogether invit- WM gen 
ſible; and it is neceſſary it ſhould be ſo; for, as it is the Medium Par 
thro' which we ſee Objects, if the Parts of Air were in the of: 
leaſt Degree perceptible, it would render the View of thoſe Ob- tel 
jects leſs perfect and diſtin; as is well known by the Exper-WiM| via 
ment of viewing Objects thro* a Teleſcope, which magnii** | fon 
to a py great Degree; as it ſhews the Body of Air, ſo it ren· f 2d 


ders 
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Tae gers the View of other Objects more confuſed, and indiſtinct, 
| which plainly convinces' us of the Wiſdom of the divine Archi- 
and tet in rightly GP this Part of the Conſtitution of the 
fit! World. 
nded, Euphroſ. But you was juſt now mentioning ſome dd 
e leb Caſe in which the Air becomes viſible; pray, what is that? For 
e the [ ſhall have a great Inclination to have a View of ſo rare aSpec- 
tacle. | 

per Clon. That you may 40 under ths following Cena 
may In a very hot Summer's Day, take a Walk to ſome open Parts 
Body of the Country, and place yourſelf upon an Eminence or riſ- 
meet WW ing Ground, in a Situation nearly facing the Sun; then, if 
toge · there be any gentle Wind, or Motion of the Air, it will be 
Wy BW hewn by Reflection of Light from the Body of the Air in the 
BY Vale below, and you will as perfectly ſee the Undulations or 
mult N Waves of Air, almoſt, as you may thoſe of Water e by 
now a gentle Wind. 

o en Euphroſ. This will afford me a i Satisfaction; and I 
Air. ſhall take the firſt Opportunity to gratify myſelf in this Reſpect; 
f the and then I ſhall know by Experiment, what I otherwiſe find, that 
it 45 Mind is only Air in Motion. 

t out Clean. It is very true, Siſter: You have hit off the whole 
luce, BW Philoſophy of Wind at once. For ſuppoſing the Air was per- 
un- fectly quieſcent or ſtagnant, there would be no Wind at all; 

| but as the Degrees of Motion, or Agitation in the Body of Airare 
Ince, greater or leſſer ; ſo we find ſtronger or. weaker Winds ariſe ; and 
pals, as the Motion of the Air is this Way or that, ſo we uſually fay, 
ſible the Wind blows from one Quarter or the Other, or from one 
Point of the Compaſs or another. 

from Euphroſ. Pray, what are the general Cauſes of Wind or this 
bert A Motion of the Air that you ſpeak of ? 

dot Chon. The particular Cauſes of Wind are many; but one 
viſ- general Cauſe is the Inequality of Heat and Cold in different 


Parts of the Atmoſphere ; but this will prove the entire Subject 
of a future Converſation. And as it will be proper, not only to 


Ob- till you, that the Air has ſuch and ſuch-Qualities, but to con- 
pert lace you by Experiments, that they. do reallyexiſt, I ſhall make 
uſes ſome Preparation fox that Purpoſe inst che next e 3 
ren- and fo for the 72 Al. — ä 
ders . . Mm DIA- 
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DIALOGUE II. 


of Expr RIMENTS 70 ſhow the natural Fa 
. Am. 3 


E n 

8 O! You have ſpread the Table, I ſee, for my Bene 
ment. I can aſſure you, to feaſt my Mind on theſe Things 
affords me as much greater Pleaſure than the common Produc. 
tions of a Cook's-ſhop can afford the Palate, as the Subject of 
the fineſt Parts of Philoſophy can be ſuppoſed to exceed all the 
Merits of the Art of Paſtry. I make this Sort of Com- 
pariſon (which I know you will allow to be juſt) becauſe I was 
the other Day in Company, where a certain Perſon, having juſt 
before diſplayed his Talent in deſcanting upon what was fine Eat. 
ing and Drinking, and how happy it was to have a critical Taſte 
to diſtinguiſh the Delicacies of a Haut Gott, and the genuine 
Flavours of Burgundy and . Champaign, which took up the beſt 


Part of Dinner-time, and an Hour after; at length, he was pleaſed | 


to direct his Diſcourſe to me, and with an Air of Pleaſantry to 
tell me, that he heard I was intent on the Studies of Philoſophy, 
and that I was already become a very conſiderable Adept in it; 
that I had long been converſing with the Stars, and after much 
more of ſuch Kind of complaiſant Raillery, he added (by Virtue 


of a Bumper of French Port) that it had quite opened a new Scene 


to his View; that he had always looked on the Fair-Sex till 
now in a different Light; and that their higheſt Pretenſions were 
to no more Skill than the Occonomy of a Kitchen ; and the pretty 
Dexterity of making Puddings and Pies 
while to inſiſt on what farther paſſed between us; but though! 
was in ſome Meaſure affected by ſuch a faſhionable Piece of Ri- 


dicule; yet I conſidered, that Philoſophy was too amiable a Sci- 


ence to be bantered out of my Regard for it, ſetting aſide the na- 
tural Propenſity that I always had to the Study of it; therefore 
let me not interrupt you any longer, but proceed to your Expe- 


riments ; for I muſt ſtill long to be acquainted with the Nature 


of this neceſlary Element, and learn YM m by N Means 
it is produced. 4 


Clan. 


It will not be worth 
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Chon, It is Pity that any, even of our Sex, ſhould ſo far be- 
tray their Want of Prudence as to ridicule a philoſophical Diſ- 
| poſition in Others, only for Want ofa Taſte for the Science them- 


ſelves. I muſt allow this is but too often the Caſe; I only wiſh 


one Thing for the Honour of our Sex, that many of them had 
but half the natural Genius and Capacity of Improvement in na- 
tural and mathematical Sciences as many of the' Ladies are pof- 
ſeſſed of Butts the Purpoſe 3 you remember, I tald you, 
when we laſt Converſe together, that the Parts of Matter by 
Aitration and Repulſion were put into Motion, and that when- 
erer by this Means they could be ſeparated beyond the Sphere of 
Attraction, they commenced- a repelling State, and then, as 
they were at a greater Diſtance from each other than before, they 
muſt become very light, and ariſe into the Body of the Air in 
Forms of Vapours and Exhalations of various Kinds. Thoſe 
elaſtic Particles that riſe viſible to the Sight are what we uſually 
call Vapours, or Steam; ſuch as we commonly ſee riſe from the 
Surface of heated Water and other moiſt Subſtances. | 
Euphroſ. This Fam convinced of every Day by my Tea- bes- 
tle, in which J have often wandered at that Violence and Impe- 


tuoſity with which it iſſues from the Spout; and I now begin to 


ſee ſomewhat of the Reaſon and Cauſe thereof, viz, that it ariſes 
from the Elaſticity of its Parts, which by Experience I know js 


greatly augmented by Heat; but can you tell the Aficular _—_ 


ner in which that is effected? 

Chon. As I ſhall, ſnew ates * all Sh conſiſts. i in 
the great Velocity or ſwift Motion of the Parts of Matter, and 
the Velocity of the Particles of Light is the greateſt of any, which 
we know of in Nature; ſo we find, that thoſe Particles by their 


Action always produce the Senſation of Warmth or Heat, and 


being plentifully imbibed by all Kinds of Bodies, theſe active 
Particles are conſtantly employed to ſeparate the Parts of Bodies, 
and by this Means to produce the natural Exhalations or Steams 
from every heated Liquor. Theſe ſenſible Vapours rife into the 
Air, and make a Part of the Atmoſphere; for the Air is con- 
ſtantly filled with Particles of Moiſture, which by Heat are fo 
far attenuated as ſeldom to be ſenſible to the Sight. 

Euphroſ. Then what you now ſay, | preſume, is the Reaſon 

why in the Morning or Evening, when the Air is cool, we ſee 
| M m 2 | the 
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the Vapours ariſe from the Earth into the Air, and alſo in: ay 
cold Winter's Day, our very Breath becomes viſible to the E ye, 
as it then wants a ſufficient Degree of Heat to _ the Part 
cles, and make them eſcape the Sight. 54 "IPA 

Clion. You underſtand this Matter very ey audi; in the 


ſame Manner you are to imagine, that ſolid Bodies will have 


their ſuperficial Parts ſeparated by the Action of Heat, and 
theſe Particles ſo ſeparated will be affected with a repulſive Force; ; 
- which repulſive Force will cauſe them to aſcend into the Body of 
Air, and become a Part of the Atmoſphere itſelf. Theſe Part 
cles ariſing from ſolid Bodies are always too fine to be viſible to 


the Eye, and therefore it is, that we rarely know, or even think 


*of any ſuch Thing, and we find by Experience, that all Bodies 


Joſe their Parts in Proportion as they. are more actuated by the 


Power or Particles of Heat; and when the Degree of Heat is vo- 
ry intenſe, there are but few Bodies, whoſe Parts are ſo fixed, or 
cohere ſo firmly, as not to be ſeparated by their Action; and the 


Experiment which I ſhall now ſhew * will be a e | 


firmation of this Truth. Ty 
Euphroſ. Pray, to what Purpotvi is this ſins Pair of Becks did 
theſe ſeveral Slips of Paper, which I ſee, and the Wax-candle? I 


ſuppoſe, they are all to be concerned i in the mann yu men- 


tion. 
Cleon. Tis true they are: The Candle i is to ſhew you the 
great Power of Heat, or Fire, upon the Parts of thoſe Pieces of 
Paper while they are burning, and they are all firſt weighed very 
\nicely by thoſe Scales. The Quantity which I have here pro- 
vided weighs juſt roo Grains, as you ſee by placing the ſeveral 
Slips in one Scale, and the Grain-weights i in the other. | 
Enupbref. ] ſee they juſt equipoize each other; but how am! 
to know what Parts are converted into Air in burning? 
_ Chox, By weighing the Aſhes which remain; for theſe we can 
collect, and place in the Scale without the Loſs of a ſingle Par- 
ticle. Thus, I take the firſt, and put it to the Flame of 
- the Candies it takes fire, and regularly burns down to my Fin- 


| _ the Parts, you fee, all fly off in Flame, except that fixed 


and carthy Part which is called the Calr, and which I now place 
in the Scale.- Then I take the Second, and burn it accord- 


ing hy 7, and put the remaining Calx to the other in the Scale: — 
N 


ſophiſing on every Fire they want to warm themſelves by. If 
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And in this Manner I proceed with them all. And now, 
my ZEuphroſyne,” you fee all their Abbes in the Scale, and you will 
obſerve how light they are; you take out the former Weight of 
the Paper before it was burnt, and put in Others to make aii K- 
quilibrium with the Aſhes, and you find, that 6 Grains. is ſuf- 
cient for that Purpoſe. 

Eupbre/. I ſee: that is the Caſe: A 100 Amis 8 Weight of 
Paper is now reduced ta ſix only; I can eaſily underſtand from 
thence, that 94 Parts of a 100 of this Paper has been driven 
into the Air by the Action of Fire, and ſo much of the Paper, 1 
preſume I may ſay in * philoſophical Stile, is m into 
Air. 

Cleon. If my Definition of Air be allowed, ſo ates of the 
Paper is moſt certainly transformed into Air. The Parts are gone, 
we are ſure, by Deficiency of their Weight. They could not 
be annihilated ; they could not riſe, and fly away without a re- 
pelling Force to carry them off, and they are too fine to be per- 
ceived by the Eye, after they are got beyond the ſmall Extent 
of the Flame. Thus, the Candle itſelf by Degrees is waſted, 
and at length is tranſmuted from a Subſtance of heavy, co-heſive, 
palpable Wax, to that of a light, elaſtic, and nn — | 
of Air. 

Euphroſ. By this ne I ſee what wonderfal-Changye are 
made in the Nature of Things by the Action of Heat and. Fire; 
and one Thing I cannot help taking Notice of is, vix. that all 
thoſe Parts of Bodies which in this Way become Air muſt firſt put 
on the Appearance of Fire itſelf, or paſs thro' the intermediate 


State of Flame; ſo that, properly ſpeaking, the ſame Body was 


one Moment A the 2d Moment Fire, and a 3d Air; all 
which appear to be very different States for the fame Sort of 


Matter to ſubſiſt in, in ſo very ſhort a Time. 


Clin. And yet, as wonderful as ſuch Operations of Aae 
muſt appear, when rightly conſidered, we ſee how little Effect 
they have on the unthinking Part of Mankind. They ſee their 
Wood and Coal every Day in this Manner converted into Air, 
without entertaining any Thought or Reflection on the Nature 
of the Thing, or being any otherwiſe affected than by its Heat. 

Euphroſ. You cannot expect that People ſhould go to philo- 


they 
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; they are warmed, and the Pot boils, no Matter what becames Tr 


the Wood, when it is burnt.- But:what mean theſe other 


Parts of your Apparatus, The Phial— the Chalk 


the Tube the Quick — which I * eg in aKind of 
promiſing Situation? 
Clem. Theſe are all deſtined for the Illuſtration —_— 
portant Point, the Production of Air. The firſt of theſe id the 
Glaſs-tube,' which you obſerve with a Braſs Cap at the End, ani 


- n= ſmall Hole in it; this Tube I ſhall fill with Water, and a 


— 


{mall Quantity of . Aqua Fortis to make it acid; then this Piece 
uf Chalk being put into the Mixture, a: Fermentation will enſut, 
by which the Particles of Chalk will be ſeparated, and tumed in- 
to Air; for Fermentation is another grand Operation in Na- 


ture, by which the Parts of Bodies undergo the greatedt Variety 
_ of: Tranſmutations, and by which many of their Parts are con- 


ſtantly changed into Air. But, that yon may ſee the Effect of 
this Experiment in the moſt convincing Manner, I ſhall firſt Wi 
the Tube with Water; and then, tho' I place my Thumb on the 
Top of it, you e no Water runs u- e the c Hole ak * 
Bottom. 100 E ⁰,⁰ nenn 13 

Eupbroſ. Ido, bas 8 chere is a Hole open, pray, my 


: doen not the Water deſcend by its Weight ? | A l 


I fill the Tube with the acid Mixture 


Cleo. Becauſe the Air, being a fluid Body, preſſes upiratil as 


well as dotrnwards, and the Preſſure upwards againſt the Water 


in that Hole is much greater than the Preſſure downwards, and 


therefore will prevent its running out. hut ſee, I take my 
Thumb , and then the Water deſcends in a Stream thro 


the Hole. place my Thumb on again, and it ſtops.— 
I remove my Thumb, and the Water runs ouiutr. 
Euphroſ. There is ſomething odd in this ere and 


yet, I believe, I ſee the Reaſon of it; for when the Tube 


is open on the Top, and the Weight of the Air lies upon 
the Water, and the Weight of both together downwards being 
greater than the Preſſure of the Air upwards, muſt neceſſarily 


make the Water run out; and of Courſe it muſt ſtop again, * 
the Tube is cloſed on the Top. 


Cleon. I ſee nothing wil eſcape your Sagacity; and now you 


are prepared to ſee the Effect of Fermentation. You ee, 
1 put i in the Piece 


of 


— 


of Chalk — and immediately 1 put in the Cork, ſo that you 


now ſee the whole Tube filled with the Fluid only, without 


any Air at the Top. hut behold ! Numberleſs Bubbles of 
Air ariſe from the Chalk in a conſtant Succeſſion to the Top of 


the Fluid : The Conſequence of this is, that the Fluid muſt be 


preſſed by this new Air, and when its Spring becomes greater 


than that of the common N on the Outſide, it will drive 
Thus you ſee it 1 continu- 


the Fluid out of the Tube. - 
ally dropping from the Hole. | 

Eupbroſ. Tis with great Pleaſure I obſerve what you ſay— 
What prodigious — of Air do J ſee conſtantly ariſing 
from the Chalk !— Itis a perfect Evaporation of Air... 
The longer it continues the greater is the Fermentation, and the 
faſter the Water drops from the Fube——Tt has now expelled 
more than one Half, and will ſoon drive the Whole of it out. 
But, pray, Cleonicus, whence comes this Air from the Chalk 2 
It is not that which is contained in the Pores of the Chalk? 

Clan. No, my Euphreſyne, you muſt take Care of the com- 
mon Miſtake. Moſt People, as well as you, are apt to think, that 


it is owing to the Dilatatibn of natural Air contained in the Pores | 


of Chalk; but they are greatly miſtaken; for ſuch Air cannot 
be dilated, or made to poſſeſs a larger Space than what it natu- 
rally ny unleſs it be by Heat, or taking off the Weight of the 
circumambient Air; for the Fermentation produces no Heat in 
the Chalk, and therefore the Air, contained in the Pores, can-- 
not be diſlodged upon that Account. Nor is the Preſſure of the 


Air leſſened upon the Chalk, but really increaſed by the addi- 


tional Weight of Water ; horeford; it is impoſſible upon either 
of theſe Accounts, or any other, to conceive, that this Air, 
which we ſee ariſe from the Chalk, fill the Tube, and drive out 
the Water, ſhould ny how proceed from the Air in the Pores. 
of the Chalk. 

Euphref, Jou have ſaid enough to convince me that it can- 
not; and if it be not from that Air, it muft be from the Chalk 
ſelf of Courſe; and I ſuppoſe, by what you have hitherto ſhewn' 
me, I may venture to ſay, that the very PREG of the Chalk 
itſelf are changed into Air by Fermentation. 

Clem, That is the very Caſe : The Chalk becomes Ah or 


2 oubſtance altogether inviſible to the Eye. It has an elaſtic 
| Force, 
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Force, and that ſuperior to the Elaſticity of common Air, as 'E 

demonſtrable by forcing the Water out of the Tube, which wa 

-at firſt kept in by the common Spring of the Air. Fe 
Eupbroſ. But what means this Tube with a a tied on 


to the End? 
Cleen, That is for an 3 to the 3 Raped "a 


| You ſee here this Phial, into which I put the ſame acid Mix- 


ture and Chalk and the ſame Effect you now obſerve ens 
ſues. In the Braſs Cap on the Top of the Phial, I ſcrew 
on the Glaſs Tube with the empty Bladder on its End 
And now you readily perceive, that the new generated Air 
ſhews itſelf by entering the Bladder, and expanding it t by De- 


grees. 
Euphroſ.. A curious — this 1 Bladder 


begins gradually to unfold, and to increaſe in its Bulk from the 


increaſing Quantity of Air ariſing from the Chalk. I apprehend, 
if we could wait to ſee this Experiment in its utmoſt Extent, the 
Bladder would be not only filled with Air, but .at length would 
burſt by the Force of its Spring. 

Cleon. It certainly would, in the ſame 1 as it might 
by injecting the common Air with a Syringe ; and therefore the 
Appearance and the Effects of this new generated Air being ex- 
actly the ſame with the common Air, there is no room to doubt, 
but that the Particles of Bodies are converted into the common 
Air that we breathe. But we have ſtill other Experiments, which 
I ſhall ſhew you for the Sake of Variety, that will: as .. 
prove the Fact. 

Euphroſ. I am fully ſatisfied and convinced of the Truth of 
this important Affair, but ſhall be glad to ſee it further illuſtrated 


by a Diverſity of Experiments. Pray, what is your next? 


Chon. From this Phial, I ſcrew off the Tube with the Blad- 
der, and to the acid Mixture 1 pour in a Quantity of Quiek- ſil- 
ver; then I take this Glaſs-Tube, 30 Inches long, and ſcrew 
into the Phial with the lower Part deſcending a ſmall Depth into 
the Mercury, The Chalk now (as in the former Experi- 
ment) you fee, yields a large Quantity of Air, which, as it can- 
not get out of the Phial, muſt preſs upon the Surface of the 
Quick-ſilver, and raiſe it up in the r it begins to 


aſcend. 
Euphraſ. 
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5 It evidently riſes, and a delightful Sight it affords 
me. lt keeps gradually riſing, which ſhews the conſtant 
creaſed Sprin of the Air in the Phial arising from the Chalk · 
— But, pray, Cbonicn, What would be de Caſe if this Ex- 
iment was to be tried for a long Time? 1 Wh: t * 
Eat the Mercirj in the Tube? . . 

Chim, The Te Þ the Mercury would continue encrea(- 
ing, till ſuch, Time as the Spring of che Air in the. Phial (which 
is always equal t to the Weight of the Mercury in the Tube) be- 
comes ſo great, as to burſt the Phial ; and then, of courſe, the 
Experiment will be over. | 

Euphroſ. Why, you almoſt begin to make me afraid; for 1 
ee the Mercury is now high in the Tube. Pray, unſcrew 
the Tube, and let the. Air out, leſt! ſhould ſee the Experiment 
concluded i in the Manner you 8 which T would: not chuſe 
by any Means to do. 

ca J don't Wender, if; your © Timidity. exceeds your Cu- 
fiolity. No Body would care to be preſent at the burſtin of a 
Glaſs, But now obſerve, as I gently turm the Screw 
back, the Air goes out by ſmall Degrees, and vou ſee the Quick- 
ſher ſubſi iding in the Tube, which is no unpleaſant Part of this 
Experiment, 

Euphroſ. Every Part of this Experiment i is Li dex curious, 
and] am convinced of the Truth of that Doctrine, which to 
me, at firſt, appeared not ſo very plain and demonſtrable, and 
therefore ſhould put you to,no farther Trouble upon tl this Head, 
were it not, that you have yet one Experiment ſtill remaining 3 ; 
which, I fancy, muſt be 1 curious, 7 | 8 Manner 


of it. 
Con. Tis true, this is FE Experiment? Ovucts, as the 


Pilolophets call it, or one perfectly deciſive. : + & have before 
oblerved to you, that the Weight of any Body | is always pro- 
portioied to the Number of Particles, or Quantity of Matter in 
it; from whence it follows, that, if the Quantity of Matter be 
diminiſhed, the Weight of that Body will be leſſened in the 
lame Proportion; therefore; to ſhew that it is the real Subſtance, 
or common Matter of the Chatk, which is changed into Air by 
Fermentation, J have contrived the following Experiment. 
put into. one Scale of the Balance, a ſmall, cylindrical, glaſs 
N. n Cup, 


— 


OE 
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Cup, with a proper Quantity of the acid Mixture i in it, 


over which I place a Paper-cover : On this PaperI ae 
a Piece of Chalk, and then balance the Whole by Weights, put 
into the other Scale: Laſtly, 1 gently ſlip the Chalk intq 
the Mixture under the paper cover, which prevents any of th 
Fluid flying of from the Cup in the Ebullition. — An 
now obſerve the Effect: As the Fermentation continues, the 
Particles of the Chalk change i into Air, and fly away, and you 
obſerve that Scale is ſenſibly become lighter, and preponderat- 
ed by the other. This plainly 1 ſhews, that the Subſtance of 
the Chalk is conſtantly diminiſhing by the Diminution of its 
Weight; ; and you may ſee at any Time how much of the Weight 
is deficient, by putting Grain-weights i into the ſame Scale to re- 
ſtore the E quilibrium. : 

Eupbre This Experiment is certhinity the Principal of all: 
It proves, beyond all Contradiction, the natural Production of 
Air from the ſolid Subſtancesof Bodies; and not only fo, but in 
this Manner it will be eaſily found what Weight of Ajr a Body, 
of any given Weight; will yield; for I obſerve, that the Chalk 
keeps conſtantly diminiſhing, till at laſt it will all be diſſolved. 

Chon. It is true; but it will be too tedious to wait for that: 
The Event will ſhow, that one Half of the Chalk was turned 
into Air. But this depends on the Nature of the Chalk, and 
other Subſtances to be diſſolved; for ſome afford a great deal 
more, and others leſs, of this flow Matter. Asi it appears from 
theſe Experiments, that much Air i is produced from Bodies, by 
the different Methods before- mentioned; ſo there are many 0- 
thers, which equally prove, that the Quantity of Air is really 
leſſened, conſumed, or abſorbed by Bodies. This is well known 
to be the Caſe of the Fumes of Sulphur, Fire, living Animals, 
Sc. which are all found to leſſen the Quantity of Air; the Man- 
ner how this i is done is not ſo eaſily underſtood as the Produc- 


tion of Air. But, as it is now Time to put an End to this Con- 


verſation, I ſhall recommend to your Peryſal, at your leaſure 
| Hours, what Mr. Boyle, Dr. Hales, and ſeveral other Authors, 
have wrote upon this Subject, which will give you all the S. 
fs, in relation to this Matter, that you can deſire. 
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DIALOGUE III. 
of the De@ritie of Wind: Its Nature, ve, 
and Cauſes. 


 Eupbroſyne, 

TA curious Subjects and Experiments of our laſt Convers 
fation have engaged me to take the firſt Opportunity of 
troubling you again with my Enquiries. You have ſhewed me 
how, and in what Manner Air is produced; and J have been, 
ſince, reading the Authors you recommended, which have high- 
ly gratified my Curioſity, and greatly enlarged my Underſtand- 
ing; but ſeveral Things yet remain that I do not thoroughly 
comprehend ; and concerning which J muſt beg your Solution 
of a few Queries relating to this ſurprizing Body of Air. I 
remember, Ghonicus, you ſome Time ago hinted to me, that the 
WinD was only the Air in Motion: This was too ſhort an Ac- 
count of ſo important a Subject, as the Doctrine of Wind, to 
fatify me. I doubt not but you can give me a more full, and 

plain Idea of this Affair. 
Con. The Subject of Wind, tho? nothing more, in a gene- 
ral Way of defining it, than Air in Motion; is, in itſelf, a moſt 
curious, important, and myſterious Subject, and has employed 


the moſt learned Pens of Philoſophers to account for it, and 


the greateſt poetical Geniuſſes to deſcribe it. I need not men- 
tion to you the great Benefit, yea, the abſolute Neceſſity it 
is of to all Mankind: Air, without Motion, I have already 
obſerved to you is as pernicious as ſtagnant Water, both equally 
deleterious, or poiſonous to Animals. The dreadful Effects of 
a motionleſs Air, we find in cloſe Apartments, Priſons, Ships, 
Ec. as is ſufficiently known by the happy Effects produced by 
Ventilators, and other Methods propoſed for producing a Mo- 
tion and Circulation of Air. We all find not only Health, but 
Pleaſure from every gentle Breeze; and, with reſpe& to the 


Ladies in particular, they have not a Faſhion more founded on 


Philoſophy than that of the Fan, for producing an artificial 


Wind, whenever they have Occaſion, 
Nun 2 E bre. 
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Euphroſ. I muſt confeſs, tho' I have been long uſed to this 
little Inſtrument, I never conſidered the Rationale of it before, 
T wiſh I could find as much Philoſophy in many other female 
Trinkets. But now we are upon this Subject, I think I may a 
well obſerve to you, that a Pair of Bellows may be ranged un. 
der the fame Claſs of uſeful Philoſophical Inſtruments, 

Cleon. You haverightly obſerved, my Euphroſyns; the Con- 
ſtruction of the Belluus is truly philoſophical, as are many other 
domeſtic Implements, which are little conſidered in that Light; 
for when the upper Part of the Belhbws is lifted up, the Body oſ 
Air is lifted from the lower Part, and conſequently, as you ob- 
ſerve, a Hole is made in that Part, the Air will ruſh in, and fil 
the hollow Part of this Inſtrument with Wind; but when the 


Force of the Hand is applied to the upper Part, to depreſs it, it 


preſſes the internal Valve down upon the Hole, and prevents 
the Air from returning again that Way: The Body of Air within 
the Bellows is forced to make its Way thro' the narrow Hole of 
the Pipe, in a very rapid Manner, and, being directed to the 
Fire, produces that ſtrong Blaſt which is necellary for begetting, 
and increaſing that Element among the Fewel, in order to its 
burning briſkly. 

Eupbroſ. This Implement is of much more \ 
than I ever imagined. I have, many a Time, ſupinely ſat blou- 
ing the Fire, without ever conſidering how, and in what Man- 
ner, the Effect was produced; which now affords me no ſmall 
Pleaſure to underſtand : At the ſame Time I can diſcern the 
Reaſon of a Drawing-ſtove, by encreaſing the Velocity, or Mo- 
tion of the Air upon the Fire. And, indeed, one would think, 


our Cook-maids had got ſome Philoſophy by Inſtinct; for when | 


the Fire has been low, I have often obſerved them to ſet the Poker 
-upright before the Grate, and uſed to wonder why they did it, 
*till now I obſerve, it divides the Draught of Air, and makes it 
come in two Streams upon the Fire; it will, therefore, have a 
greater Force, and muſe the Fire of Courſe. - You'll excuſethis 
ſhort Digreſſion Pray, go on with your * of 
more Importance. 


Cln. I like your Remarks fo well, that I ſhall add another 
of that Kind to them; and that is, that the very Structure of 2 


Chimney depends entirely upon the Motion of the Air; * 
ire 
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Fire, rarifying the Air in the lower Part of the Chimney, makes 


thi ; ] . = - * 
it lighter than the Air in the Room, which, as it is heavier and 
nale lower, will drive up the lighter Air above the Fire, to the Top 


if the Chimney, and carry, by this Means, the Smoke along 
with it: And it is certain, if a Chimney was well made, ac- 
cording to the Rules of Philoſophy, we ſhould not be ſo often 
moleſted with that very diſagreeable Phznomenon, a ſmoky 


ther MW Room. For it is certain, if there was a proper Draught of Air 
gbt; WM contrived over the Fire in the Chimney, it would always be ſuf- 
lyof WM ficient to carry the Smoke of the Chimney upward, and over- 


come the Impulſe of the Air on the Top of the Chimney. 
Buta ſmoky Chimney is only one bad Effect of Ignorance, and 
z general Contempt which the Vulgar ſhew to Philoſophy. 

Eupbroſ. I am fully convinced, that we ſuffer many Incon- 
reniencies of Life for want of being acquainted with the proper 
Means of removing them. — Now you talk of the Wind, 
it occurs to my Mind, that the Sails of the Wind- mill on yonder 
Hill, always ſtand a-ſlant to the Wind: J have thought to aſk 
you the Reaſon of it ſeveral Times, but forgot it, therefore 
give me Leave to do it now. | 

Clean. You could never have propoſed it more opportunely, 
25 the Wind- mill is a very conſiderable Inſtance of the great Be- 
nefit Mankind receives from the Motion of the Air. The 
Force of the Air in Motion, when conſidered, in a large 
Quantity, is very great upon the Surface of the Sails; if, there- 
fore, thoſe Sails were placed directly before the Wind the 
Force upon all the four Sails would be ſo great, as to blow down 
the Mill; and if the Sails were turned ſo as to be placed in the 
Direction of the Axis on which they are fixed, then the Wind, 
paſſing one Side and the other, would have no Effect upon them 
at all; but being placed obliquely, or Side-ways to the Wind, 
the deſired Effect is produced, i. e. the Mill ſtands firm, and the 
Wind has yet Power enough on the Sails to give them a proper 
Motion, and to produce Force enough for turning the Mill- 
ſtones and grinding the Corn; which affords us that ſeaſonable 
Supply of Flour and Bread in a Time of great Drought, when 
there is no Rain, and when our Springs, or Rivers fail us, or 
our Habitations are too far diſtant from them. 


Euphroſ. 
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Euphroſ. Yet, great as the Advantage of a Wind- Hill ieh 
J preſume, it will bear no Compariſon with the Conſtrudtioi 
and Uſe of a Ship. 

Clin. No otherwiſe thati as ſmall to great: For to a the 
Truth, a Ship is one of the moſt noble Machines, and the 
greateſt Effect of Art that has relation to the Motion of Air: 
The Oceans themſelves would be uſeleſs to us without the moy: 
ing Air: The Ships might ſwim in them; but not ail without 
Wind : Our Goods are exported to foreign Countries, and the 
Riches of the Indies are wafted to us on the Gales of Wind 
that fill the Sails of our Shipping. In ſhort, all that depends 
upon foreign Trade and Commerce is entirely owing to this 
beneficent Cauſe. 

Eupbroſ. I can eaſily ſee it would be endleſs to enutiierate all 
the Advantages of the Wind. The next Queſtion that Iſhall trou- 


ble you with iss Whether the Philoſophers have ever yet been 


able to aſcertain the true Cauſe, or Cauſes of the Wind. 
Cleon. They have, to a conſiderable Degree: But we muft 


diſtinguiſh Winds into three different Sorts 3 1. The common, 


inconſtant, or variable Winds. 2. The Whirl-winds, Tem- 
peſts, and Hurricanes. 3. The conſtant, or ſtated Winds, uſually 
called Trade-winds, and, in ſome Parts of the World, Mm 
ſoons; and the Reaſon of the laſt of theſe, I muſt firſt give you 
a ſhort, and general Account of. You muſt know then, my 
Euphroſyne, that as the Earth revolves in its Axis from Weſt to 
Eaſt, the middle Part of the Earth, and conſequently the At- 
moſphere over it is very much heated by the Sun, by which 
Means it will become more rarified than other Parts remote 
from the Equator, or Torrid Zone; on this Account it will be 
alſo lighter ; the heavier Air, therefore, from the polar Parts on 
either Side, being heavier, will be continually ſetting in to- 


wards the Equator to reſtore the Equilibrium of the Atmoſphere, 
which conſtantly alter by the Rarifaction of the Sun. You will 
from hence eaſily learn, that a Motion will be produced in the 


Atmoſphere, from North and South, towards the middle Parts of 


the Earth which would make to us, a conſtant North M. ind, and 
to the People on the other Side of the Equator a conſtant South 


Wind, if there was nothing elle 1 intervening. 
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Fuptraſ. So far I am capable of comprehending what you 
hy: I wiſh what remains may not be more difficult than this. 

Clon. Indeed it will not; for you have only farther to con- 
ſider, that the Parts under the Sun being moſtly heated and ra- 
rified, and as the Earth turns Eaſtward, the Point of greateſt 
Rarifcation in the Air will be conſtantly ſhifting towards the 
Weſt; the weſtern and eaſtern Air yill, on both Sides, flow to- 
wards this Point ; but as that on the Weſt meets it, and the 
other on the Eaſt follows it, the Motion of the weſtern Air will 
be leſſened: and that of the eaſtern Air increaſed, and, there- 
fore, that of the eaſtern Air will prevail againſt the Motion of 
the weſtern Air, and fo there will he a conſtant Eaſt· wind pro- 
duced i in Parts under, and near the Equator, if the Body of the 
Atmoſphere was to be effected in no other Direction; but ſince 
the ſeveral Parts thereof are urged in two Dire dome, a Motion 
will reſult from thence between both, and conſequently a North- 
uſt Wind be produced on the North- ſide of the Equator, and 

a South-eaſt Wind in the ſouthern Hemiſphere ; and theſe 
Currents of Air are what we really find in Nature, and are 
called by the Sailors the Trade-winds ; and on your Maps and 
Globes you will generally find theſe Parts ſhaded, as far as they 
ze ſenſible, which are Nearly 30 Degrees on either Side of the 
Equator. 

Euphroſ. I have on obſerved thoſe ſhaded Parts, 9 the 
Arrows placed among them, all pointing in one Direction; 
which now I plainly ſee denote the Direction of the Wind; for 
they point N. E. in one Hemiſphere, and S. E. in the other. 
But what is the Reaſon that in the Indian Ocean, and the Chineſe 
deas, and ſome other Parts, I obſerve thoſe Arrows lye two by 
wo in different Directions, or pointing towards contrary Parts, 
ith the Names of the Calendar Months by them: Pray, what 
3 the Purport of all this? 

Cho. Theſe, Siſter, are Phat the n call the Monſoons; 
wich for fix Months of the Year. blow one Way, and the 
aher fix the contrary ; the Time being denoted by the Names 
«the Months affixed to them. In other Parts, they blow but 
tiree Months one Way, and three another; and the Direction 
of theſe Winds are not the ſame as that of the general Trade- 
wnd, but ſome of them almoſt contrary to it, as you plainly 

e Se 
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ſee by the Poſition of the Darts: The Cauſe of which is gene. 
rally this, that the Sun, during its Paſſage thro” the northern 
Signs, rarifies the northern Parts of the Atmoſphere meg, 
which is ſtill farther increaſed by the great Reflection of the Sola 
Rays from the ſandy Defarts of Arabia, and the Indian Coat in 
general; all this Time the Currents of Air will come into thoſ 
Seas almoſt in a South-weſt Direction. But when the Sun enten 
the ſouthern. Signs, it carries the Point of greateſt Rarification 
on the other Side of the Equator,” occafioning a contrary Current 
of Air, or the Wind to change its Courſe during the Winter | 
Months of the Year. For ſuch Sort of Reaſons alſo you will ob. 
ferve the Arrows ſhew the Direction of the Winds, in various! 
Directions, along the Coaſt of Africa, from 5 Canary Ilan 
to the Cape of Good- Hope. 

Euphroſ. I can ſee, from the Map, pretty well, the Reaſon 
of all that you have ſaid ; but ſhall better underſtand this Subjed 
when I have meditated more upon it. But, before I lay afide 
the Map, methinks, I ſee a Repreſentation of ſome Thing like 
a Conflict of Winds, eſpecially about the Equator, on the welt 
ern Coaſt of Africa, and South- America, 

Cleon. And ſoit really is, in Nature; for over all thoſe Parts, 
about the Times of the Equinox, when the Sun is in the Equ- 
tor, the Motion of the two great Bodies of the Atnioſphere 
claſh and interfere, producing very great Storms, Tempeſts, 
and Hurricanes, attended with dreadful Rain, Thunder, Lights 
ning, &c. of which you will find a more particular Accountin 
Books of Voyages over thoſe Parts, which would prove a very 
agreeable Amuſement, were it not for the many affecting Scenes 
of Miſery and Diſtreſs of the unhappy Seamen, who have, 28 it 
were, been made the Sport of theſe Winds, and often fall Vic- 
tims to their Rage. 

Euphroſ. You make me Kane almoſt at the Mention of 
them, which revives in my Mind the Remembrance of that poeti- 
cal Deſcription of a Storm and Shipwreck in Firgis in the fol- 
Jowing pathetic Lines. 


Then Zolus hurt'd a the Meonnain-fide 
His quiv'ring Spear, and all the God apply'd. 


gene. 
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Je raging Winds run thro the hollow Wound, 
And dance aleft in Air, and ſtim along the Ground; 
When, ſettling on the Sea, the Surges ſiueep, 


mo 

os 3 Raiſe liquid Mountains, and diſcloſe the Deep. 

daſt in South, Eaſt, and Weſt, with mix d Confuſion roars 
thoſe And roll the foaming Billows to the Shore, 


enters 
cation 
urrent 


The Cables crack, the Sailors fearful Cries - 
Aſcend, and ſable Night involves the Skies, | 


And Heav'n it ſelf is raviſh'd from our Eyes. 7 | 


Vinter Loud Peals of Thunder from the Poles enſue 3 
II ob. | Then flaſhing Fires the tranſient Light renew. 
arious The Face of Things a freghtfu Image bears, 


ſand 


And preſent Death in various Forms appears. 
Fierce Boreas drives againſt the flying Sails, 
And rends the Sheets; the raging Billows ri ies 


ubjed And mount the toſſing Veſſel to the Skies. 
Nor can the fhiv' ring Oars ſuſtain the Blaw, 
g like | The Galley gives her Side, and turns her Prow 
welt- While thoſe a-flern deſcending down the Steep, 

|  Thro gaping Waves behold the boiling Deep. 
Parts, Three Ships were hurry'd by the ſouthern Blaſt, 
Equa- And on the ſacret Shelves with Fury cat; 
phere Three more fierce Eurus, in his argry Mood, 
peſts, on” Dao d on the Sballtus of the muving Sand, 
igkt· And in Mid- ocean left them moor d a-land. 
unt in From Stem to Stern ane was by Waves o erborne; 
very The trembling Pilot, from the Rudder tome, 


Mas headlong hurl'd : The Ship thrice round ww tofly . 


Then bulg'd at once, and in the Deep was loſt ; 


Aud here and there above the Waves were ſeen 


Arms, Pictures, pretionus Goods, and foating Men. 


on of The flouteft Veſſel to the Storm gave Way, - 
poeti- And fuck d thro * Planks the wy Cag. 
e fol- 


| Chen, Storms and Tempeſts are but too Race at 3 a8 
well as Sea. Whatever can give a violent Shock to the Atmoſ- 
phere, will produce what we call a high, or ſtrong Wind; and 
it is eaſy to obſerve, that a Tempeſt at Land has ſome Connec- 
don, in its Cauſes, with thoſe at Sea; for as the Eguinoctial 
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Suns produce. generally. the greateſt Commotions in the * 
phere about the Equator; ſo we ſenſibly find them extending to 
our Latitude, and produce that boiſterous, and turbulent Wez. 
ther we generally experience about March and September. Be. 
ſides theſe general. Caufes of our variable Winds, there are, 
doubtleſs, many particular ones which I cannot undertake to 
ſpecify; for whatever can alter the Equipoize of the Atmoſphere, 


will always produce Motion, or Wind, in the Air. But one 


great Cauſe of Wind may be ſuppoſed to ariſe from the great In- 


- fluence the Moon has upon the Atmoſphere, producing Tides of 


Air, as far ſuperior t to thoſe of the Ocean, as the Air is lighter, 
and more free to move than Water. "Thoſe conſtant Alterna- 
tions in the Height of the Atmoſphere muſt neceſſarily induce a 
Motion through the whole Body of it, greater or leſs in diffe. 
rent Parts; which, with many other concurring Cauſes, will ba- 
riouſly agitate the Body of Air, and. produce- thoſe common 
Winds ſo neceſſary to the Well-being: of the whole preſent Frame 
of Prature. | | 


DIALO Gu E WW. 
of the Nature and Generation of Me rox. | 
Eupbroſne 


I Think I know enough of the Philoſophy of Winds from your 
laſt Converſation, and what I have read fince upon that Sub- 
ject. I have peruſed Dr. Halleys Account in particular, which 


gives me the higheſt Satisfaction. But the Seaſon is now draw- 
ing near, which will preſent us with a Scene of thoſe common 
Phenomena, which you Philoſophers call by the Name of Me- 
teors; but, common as they are, I have met with ſo little, rela- 
tive to an Explication of their Cauſes, either in common Con- 


verſe, or in my general Courſe of Reading, that I know as 
yet but little of that Affair, and therefore I muſt now deſire 


your Aſſiſtance for my underſtanding it in this Reſpect. 


Clem s 


Chon. Till very lately, Philoſophy has not been the Sub- 


kind, and trivial Romances take up but too much of our Read- 
ing-leiſure ; our animal Senſations muſt be firſt gratified at all E- 
vents : Dreſs, and Equipage are of too high a Conſequence to be 
neglected ; and, if after all, we can find a little Time for mental 
Diſquiſitions, and Reſearches, Philoſophy i is ſometimes permitted 
to bring them up in the Rear. We hear the Winds blow, 


the Air; the deſcending Showers of Rain often alarm us; 
Froſts and Snow make us ſhudder at the Change of Seaſons, 
and the awful Phænomena of Thunder and Lightning ſeldom 


the Air becomes ſerene and calm, our Amazement ceafes, and 
we become ſo far becalmed in our own Minds as ſcarcely to be 
diſturbed a Moment about the Cauſe or Reaſon of ſuch wonder- 
ful Appearances ; as if it was only the Philoſophers Buſineſs to 
be acquainted with the Cauſes of Natural Things, or, that every 
reaſonable Man was not concerned to regard the Works of the 
Lird, or conſider the Operations of his Hands. But theſe Reflections 
wail but little with the inconfiderate Part of Mankind ; your 
Emulation is of the nobleſt Sort; you not only ſee and hear in 
the Animal Way, but rationally enquire into the Reaſon and 


our thoſe we call Meteors are the principal. 
ub- Euphroſ. Pray, ſpend no more Time in complimenting mo: 
ich but tell me how Iam to proceed in my Enquiries, or take your own 
aw- Method to explain the ſeveral Subjects of our preſent Converſa- 
non ton; for a natural Method is a great Matter in ſuch Caſes. 
22 Clin. Tis true, Method is. a principal Thing, all the Lo- 
la» Wl cicizns agree; and therefore, in the firſt Place, the Vayours 
on- ing from the Earth by the Heat of the Sun, and the internal 
28 Warmth of the Earth, are the Subjects of our preſent Enquiry. 
ſire Euphref. You have already explained to me, in a great Mea- 
fure, the phyſical Cauſe of the Aſcent of Vapours in a former 
En. Conference; which, if I remember right, you ſaid conſiſted in 
* Force between the. Parts of Matter, by whith, ſuch. 
| | Oo 2 as 
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ject of Converſation, and it is but rarely ſo now. Politics, 
and pleaſurable Subjects ingroſs the general Attention of Man- 


we ſee the Vapours riſe, and obſerve the Clouds driven about in. 


fail to raiſe our Admiration of the Wonders of Omnipotent 
Power in the upper Regions of the Air; but after they ceaſe, and 


Cauſes of thoſe Phænomena which ſtrike the Senſes, of which 
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as were ſeparated from the Surfaces of humid and other Kind of 
Bodies, were repelled, and driven up into the Air in the Form of 
Vapaurs. | 

Chon. Your Memory renders you an excellent Pupil, - That 
is certainly the firſt Step Nature takes in forming Vapours. And 
now we muſt conſider the ſecond, viz. The Reaſon of their 
riſing into the Air to the Height they do. This is owing to the 
Vapour being lighter, in an equal Bulk, than the Air; and you 
will find no Difficulty in conceiving, that a lighter Body muſt 
neceſſarily riſe in a heavier one; as a Piece of Cork, plac- 
ed at the Bottom of a Veſſel of Water, and there left to itſelf, 
will rife to the Top immediately, by Reaſon of the ſuperior 
Weight and Denſity of the. Water: But this, however, I 
thall explain to you more fully, when we come to the Principles 
of Hydro/tatics. 

Euphroſ. If the Vapour be Bulk for Bulk 3 than Air, 
I know it muſt neceſſarily riſe in it, and I ſee it every Day con- 
firmed by natural Experience; but I ſhould not have thought 
thus, ſince I can fo plainly ſee the Vapour, bat the Air is ſo fine 
that I cannot ſee it at all, and therefore I ſhould have thought 
that had been the lighteſt. 

Cleon. You think as moſt People do; but you fre from hence, 
how neceſlary it is to have our vulgar Thoughts corrected, 
and to have the Art of Thinking, and Reaſoning right. Philoſo- 
phy is natural Logic; by it we are convinced, that the reſpec- 
tive Weights of Bodies do not depend on their Viſibility. The 
Fiſh, in the Element of Water, ſee no more the Parts of Wa- 


ter than we do thoſe of Air; but the Buoy, and other Objects 


floating on the Surface, are ſtill the Objects of their Sight, in 
the ſame Manner as V apours and Clouds are of ours. 
 Euphroeſ. Well, I am almoſt aſhamed of my Ignorance. 
But you know, Cleanicus, every one muſt have Time to learn. 
But fince the Vapours being lighter muſt riſe in the Air, why 
do they not, for ever keep riſing, and ſo, by Degrees, get out 
of our Sight, and be diffipated quite away? 


Clien. To underſtand the Reaſon of this, you will recolled, 
that I told you the Denſity and Weight of the Air was every | 


where variable, being greateſt of all at the Surface of the Earth, 


and decreaſing gradually, upwards; z therefore, tho the Air * | 
2 
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the Earth be heavier than the Vapour; yet, as its Gravity con- 
tinually decreaſes, it will, at length, become lighter than Va- 


ur in its upper Parts, and in one particular Region between, 


it will be equally heavy with the Vapours themſelves; whence 
it muſt follow, that the Vapours will riſe from the Surface of 
the Earth to this Part of the Atmoſphere; and ſince all the Air 
above is lighter, they cannot poſhbly riſe higher ; here therefore 
they will remain in Equilibrio with the Air, and appear under the 
Form, and take upon them the Denomination of Cxovns. 
The Clouds, thus produced, are feldom quieſcent, or without 
Motion, more or leſs. As the Air becomes variouſly agitated, 
the Clouds are carried about and driven to and fro therein. 

Euphbroſ. I ſeem, by what you have ſaid, to have a tolerable 
Notion of the Matter: But, pray, whence comes it to paſs, 


that the Clouds, in thoſe upper Regions of the Air, have thoſe 


very different Aſpects and Poſitions, ſometimes riſing high in the 
Air, ranged in Form of aerial Mountains, and variegated with 
beautiful Colours. of Light; at other Times, they, ſeemingly, 
approach much nearer to us, and appear with horrid Aſpects, 
black and lowering, 

Clin. The general Cauſe of theſe Appearances ariſes from 
the different Weight of the Air at different Times; were the 
Weight of the Air to continue always the Tame, the Clouds would 
always be ſeen at the ſame Height ; but many Cauſes concurring 
toalter the Gravity of the Air, over any particular Place, if it be- 
comes greater, the Clouds will riſe higher, and one Series of 
Clouds above another, reflecting the Light of the Sun above, or 
below the Horizon, which paints the delightful Views, and Land- 


ſkips in the Air you juſt now mentioned; at other Times, when 
the Gravity of the Air is leſſened, the Clouds deſcend of Courſe, 


and, running together, mix, and condenſe into a large, and more 


opake Body; in ſuch Caſes they generally fill the viſible Atmoſ- 


phere, eclipſe the Sun from our Sight, ſhut out the Light of the 
ſuperior Air, and make all dark, and gloomy about us below. 


Eupbroſ. Pray, Cleonicus, will it be an impertinent Queſtion 


to aſk, what may be the Height of the Clouds ? 

. Chon. Not in the leaſt ; ſo far from it, that it is commonly ob- 
had People are more inquiſitive about the Height of the Clouds, 
than any other Circumſtance belonging to them; and it is not 

to 
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to be wondered at; for, perhaps, there is not a more curious 
Problem in Philoſophy than't to determine the Height of the 
Clouds. 

Euphroſ. Do you think I could underſtand any Wing of 1 
Method of doing it? 

Cleon. Ves; you will not only underſtand ws but may cally 
practiſe it too. 

Euphroſ. Indeed | Then I ſhould think myſelf Somebody, if 
I were able to meaſure the Height of the Clouds. _ Pray, 
how mult I proceed in that Affair? 

Clæon. It is done by means of an half ſecond Pendulum, and a 
F laſh of Lightening. 

Enphroſ. Of Lightening, do you ſay ! Dear me, I am ſo ter- 
rified at the Appearance of Lightening, that I can ſcarce ſhew 
my Face to the Clouds, how then can I meaſure the ee 
of them? 

Cleon. You are like the People going to N who would 


fain get thither, without aſcending the Alps. If you would 


be a Philoſopher, you muſt have Courage enough to face the 
Artillery of a Cloud. However, to be ſerious, I am far from 
infinuating, that there is no Danger from a Flaſh of Lightening ; 
we have but too many affecting Inſtances of the Contrary; but 
as, on the one Hand, there is no Occaſion to be fool-hardy in 
gazing on the opening Cloud; ſo, on the other, it would diſco- 
ver too great a Puſillanimity to ſhut our = ys n voy 
Flaſh of Lightening. 

Euphroſ. Well, then, you may truſt me for Courage in this 
— but what Skill does it n to anten the Faun. 
lum? 

Clon. Little Skill, Time, or Labour is here required. The 
Method is thus : You ſee this Pendulum is nothing more 
than a Ball, ſuſpended by this String, which when I hang it up- 
on a Pin, it will move, or vibrate about it, as you here ſee.— 
It is made juſt 9 Inches and eight Tenths of an Inch long, that 
x may vibrate in half a Second of Time: The Pendulum, thus 
ſuſpended, you take in your Hand, and hold it on one Side, rea- 
dy to let go, when you fee the Flaſh, which you are ſuppoſed to 
be waiting for. The Moment it lightens, you let go the 


— and then tell the Number of Vibrations that happen 
be- 


C 
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between that Time and the Moment you hear the Stroke of 
Thunder. And thus you have meaſured the Time which 
the Sound * up in coming from the Cloud to the Ear. 


Euphraf. All this i is nothing more than what I can ea 5 1 : 
ſorm. But how am I, from thence, to underſtanil the 558 A | 


or Height of the Cloud ? 
Clem. Very eaſily ; ; for it is well — A a M linda 
of Experiments that have been made, that the Velocity of Sound 


js uniformly at the Rate of 1142 Feet per Second ; therefore, 


in Half a Second it moves 571 Feet, and confequitithy, if you mul- 
tiply this Number 571, by the Number of Half-ſeconds, which 
are made between the Flaſh and the Stroke, that will expreſs 
the Number of Feet in the Height of the Cloud, if it be nearly 


over your Head; or its Diſtance from you in any other Situa- 


tion; and in this Manner you will continue meaſuring the Di- 
ſtance of the Cloud all the Time it is paſſing from the Zenith 
to the Horizon; and, by that Means, become acquainted with 
the Extent of the viſible Hemiſphere of the Clouds. 

. Euphroſ. Such a Practice as this will afford me as. much 


Pleaſure as ſuch Kind of Weather will admit of. I intend to 
take the firſt Opportunity for this Purpoſe ; but I ſhall take care 
to have you preſent, as well for Company as Aſſiſtance. 


Bur, for the preſent, I muſt proceed in my Queries : Pleaſe, 


therefore, to let me know, in the next Place, what are the ge- 
neral Cauſes of Rain, Hail, Snow, Frofts, Sc. 


Cleon. In theſe Particulars I will give you all the Satisfaction 


Ican. The general Cauſe of Rain is, as I ſaid before, the Al- 
teration of the Weight of the Air; by which Means, the Clouds 


deſcend, intermix and embody together, and thereby become 


much heavier; the Weight now forcing the aqueous Particles 
together, they attract each other, in Conſequence of which, the 


Cloud becomes liquified, or diſſolved into Water, much after 
the ſame Manner as you ſee a heated Steam or Vapour become 


condenſed, or. run into Drops againſt any cold Surface. The 


Water of the Cloud, as faſt as it is produced by this Coaleſcence, 
and Condenſation, being heavier than the Air, muſt neceſſarily 
liſtil through it, and deſcend in Drops of Rain; and thus from 
the Baſis; or lower Part of the Cloud, procced thoſe Showers 
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which the Bounty of Providence beſtows u pon every Part of ths 
Earth, as there is Occaſion, or Neceſſity for them. 

Euphreſ. This ſeems to be a very natural and genuine Aceoutt 
of Rain; but as it proceeds from natural and ſeemingly accidental 
Cauſes, I ſhould wonder how it comes to paſs, that we have not 

conſtantly too much, or too little Rain, for any one Place; as 
Chance alone can never be ſuppoſed to ficet clear of Extremes; j 
| but I obſerve, you mentioned the Hand of Providence in thi 
Caſe, which gives an eaſy Solution of this, otherwiſe, wonder. 
ſul Event. 

Chon. There is no other Way of a accounting for ſuch an Oeco- 
nomy in the Clouds. Such a juſt and neceſſary Diſtillation, and 
Diftribution of Waters, from the grand Alembic of the At- 
moſphere could never proceed but from the Superintendence, 
Wiſdom, and Direction, of that omnipotent Chemiſt, in whoſe 
Hands are all the ſecondary Powers of Nature, to vary their 
Operations as he ſees conſiſtent with the 21175 Good of 
Mankind. 

Euphroſ. T am fatisfied of the Truth of what you have ob- 
ſerved; but may we not reckon the Winds another general Cauſe 
of Rain, by driving the Clouds together, and forcing them to 
coaleſce, condenſe, and become heavier, and therefore to fall in 
Rain? 

Chon. Moſt alſuredly: You have expreſſed this Matter i 25 
well as any Philoſopher could have done. Thoſe Winds that 
blow from the Ocean, as the South and JYA-winds, bring 
large Recruits of Vapours to the Clouds, and therefote are 
more inclined to produce Rain than others which come off the 
Land, as the North and Nerth-Ea/t-winds, which generally diſ- 
perſe the Vapours, and blow the Clouds 8885 5 as iS thus elegant- 


1y expreſſed by Ovid. 


Fierce Boreas flies, | 
To puff awdy the Clouds, and purge the Sies: 
Serenely while he Blows, the Vapours drin, 
Diſerver : Heav'n to _ and Earth fo Heu u. 
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The ſame Poet very philoſophically introduces the South- 
wind, 2 as bringing F ogs, Miſts, and Rain upon the Earth a 


N 


The South-wind N ght and A brings, _ 


And Fogs are Saulen from his flaggy Wings. 
From his divided Beard two Streams he ponrs, 


His Head and rheumy Eyes diftil in Shot ri „ 
With Rain his Robe and heavy Mantle fu, 4 

And ** Miſts are 2 on bis Brow. WE 8 
Davy, Ov 0 


Euphraſ. You have pretty well ſaricficd me, 2 2s * Wind wind 
Rain; but how do you account for Fogs and Miſts, which of= 
tentimes ſo far obſcure the Body of the Atmoſphere, that we can 
ſcarcely ſee any Thing at a Diſtance from u 

Clin. Every Sort of Vapour of this Kind, that goes under 
the Name of Fogs and Miſts, is only a denſer Kind of Vapour, 
which is too heavy to be immediately raiſed up into the Air, 
The Condenſation of this Vapour is either owing to a greater 
Degree of Warmth in the Surface of the Earth and Water, 

which throws it off in a greater Proportion than common, and 
faſter than it can riſe through the Atmoſ] phere ; z.orelſe, to the 
Want of a ſufficient Degree of Heat in the Atmoſphere to atte- 
nuate thoſe Vapours, and. increaſe their Elaſticity, and conſe= 
quently their Rarity : For Want of theſe Qualities they are de 
tained in the lower Part of the Atmoſphere in large and opake 
Particles, viſible themſelves to the Eye; but preventing Viſion 
of other Objects through them. 

Euphroſ. The Caſe then, I conceive, is ſomewhat analo- 
gous to One's Breath in a cold Morning, which then, I can 
plainly perceive; whereas, in a warmer Air, the Particles of 
One's Breath become inviſible, and therefore, inſenſibly fly off, 
and mix with the Air. In like Manner, as I have often ſee 
after a foggy Morning, and the Sun has aſcended high enough 
to warm the; Atmoſphere with its Beams, the Miſt, or Fog bas 
deen, by Degrees, diſſolved, and diſpelled in the Form of 
Clouds; or, at other Times, totally vaniſhed away. Agrecable 
towhich, I remember the following Verſes of Mien. 


P p% Ye 
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Ye Mifts and E xhalations, that nnw riſe, 
From Hill or fleamy Lake, duſky and grey, 
Till the Sun paint your fleecy Shirts with Gold : 
Either to dect with Clouds tb uncolour'd Sky, - 
Or wet the thirſly Earth with falling Show rs. © 


 MitTow's Paradiſe Loft, 


You have ubgel my Curioſi ity with regard to Fogs * Miſu; 
but how am T to underſtand the Reaſon of that Phænomenon 
which we uſually call a Hoar-Fro/t?. I know it proceeds from 
Cold; but ſhould be glad to know the Manner how. 

Cleon. Cold is only a comparative Term, and ſignifies no- 
thing more than a leſs Degree of Heat, which we uſually call a 
moderate Warmth. Now it is well known, that many Bodies 
will liquify with one Degree of Heat, and become fixed with 
NE This is the Caſe of all Metal,, Salts, Oils, Watr, 

With one Degree of Warmth, Water will appear in 2 
— State; with a leſs Degree, the Particles will be found to be 
fixed, congealed, (or as we uſually term it) frozen. Thus 


the Vapours, in a warm Air, are in a fluid State, and when 


condenſed by the Coldneſs of the Evening, and deſcend, they ad- 
here to the Piles of Graſs in the liquid Form of pearly Drops, 
which, in that Caſe, we commonly call DEw ; but theſs very 
Particles in a colder Air will be fixed, and while they are ſloat- 
ing in the Air, they make what is called a Rimy-Feg, 
Miß. When theſe Particles deſcend, they fall upon th 
and the Twigs of Shrubs and Trees, and make a beautiful In- 
cruftation, which is called a Hoar, or White-Fro/t, in Contra- 
diſtinction to another Sort, which is called the Black- Froft, only 
becauſe it does not appear white; and this Black- Froft differs 
from the other in nothing more than this,. that 1 it is not attended 
with a Miſt or Fog, 


Eupbroſ. The Account you have given of 8 in the 


Park of Water, ſeems, to me, very natural; but how am to 
underſtand the Manner of thoſe Particles becoming fixed, which 
J think you have not ſufficiently explained ? x 

Cleon. It is certain, from Experience, that Fluidity in the 
Parts of moſt Bodies is promoted (I will not ſay occaſioned) by 


Heat; and Fixity (or freezing in Water) is the Effect of Cold, 
al 
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or a leſs Degree of Heat: But to pretend to deſcribe the Mode of 
Aion, or Proceſs of Nature in this Reſpect, I will not pretend 
to; for what I ſhould naturally think was likely to account for | 
freezing is inconſiſtent with another Phænomenon of that Af- 
fair, vz. that all theſe Bodies, in a fixed State, have a larger Bulk 
than in a fluid one. This Water, ſet to freezing in a cylindric 
Veſſel, will be congealed into a larger Bulk of Icx, which is 
nothing but Water fixed. On the other Hand, a fixed Metal, as 
Ld, Tin, Sc. when melted, or liquified, runs into a leſſer 
opace, or becomes of a leſs Bulk. Theſe Appearances make it 
pmewhat difficult to account for the Nature of freezing, or 
Congealation, ſo perfectly as one might with ; and therefore 
| you will excuſe my ſaying any n more than 1 my upon 
_ this Subject. 

with Euphroſ. Very readily, dear Chinn ; it is ——__ over- 
«wh doing the Thing, to load any Theory with Conjectures; nor 
m Wl vs Lever fond of any Hypothetical Reaſoning, tho' I ſhould 
obe prefer your Opinion, if I choſe to be inſtructed in that ſuperficial , 
Way. - 1 am glad you have put me into ſo good a Way 
1 of thinking about this cold, but very curious Subject, which is 
0. I elegantly deſcribed by the ** ingenious Dr. Broome, in the | 
11 following Lines. 


Very | 
_ When far) Winter, from the ek North, 
1 Borne on his icy Chariot, 1ſſaes forth, 


als, } The blafled Groves their verdant Pride reſign, 
In. And Waters, harden'd into Cryſtal, ſbine: 


no Sharp blows the Rigour of the piercing Winds, 
nly Aud the broad Flad, as with a Breaſt- Plate, ed, 5 
fer Ev'n the proud Seas forget in Tides to roll, 


ded Beneath the freezing of the northern Pole ; 

4 There Maves on Waves in ſolid A ri iſe, 
the And Alps of Ice invade the wond"ring Skies ; 
| to But if warm Winds a warmer Air reſtore, 
ich Au ſofter Breezes bring a genial Show'r, 

The genial Shaw'r revives the chearful Plain, 
the And the huge Hills flow down into the Main. „ 
by . | phe Broome, 
Id, | \ 
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ſider Water as an inſipid, fluid 5 and that the upper Region 
of 
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hes, The Doctor has expreſſed the Thing very elegantly; 


and, at your Leiſure, you may conſult Mr. Thompſart's poetica 


Philoſophy at large, on this Head, in his V inter Seaſons, 3 and 
the next Opportunity that offers I ſhall take to 1 the Na- 
ture of other Meteors to you, LEY 


DIALOGUE V. 


The Nature and Generation of METEORs, mene; 


Of Snow, Hair, LiGHTENING, Tuunprz, 
Aurora Borealis, WC. 


1 mn 


Ser our laſt Interview, the Weather, having bans yer 
cold, gave me an Opportunity of obſerving, more particu- | 
larly, the various Phenomena of freezing, which you then ex: 


plained to me; and among other Things, the Fleaks of Snow very 
much entertained me as they fell on the Leads before the Win- 
dow. Theſe I viewed with a magnifying Glaſs, and thought I 
perceived ſomething very beautiful and regular in their Form. 
Pray, what Account do the Philoſophers give of this ſtriking 
Phenomenon we call Snow ? 

| Chon. It is a Subject every Way worthy of your ur Specula- 
tion, and one of the moſt curious Productions of Nature, This 
has been already intimated to you by your Glaſs, and will be 


farther evident, when you view them thro? a —— Magniher, 


The Philoſophy of Saw, in ſhort, is this. The Parti- 
cles of all Salts have a natural Diſpoſition to run | together, and 
conſtitute ſome particular, or ſpecial Form : and as thoſe Parti- 
cles are originally, and, in themſelves, tranſparent, and clear 
as Glaſs, or Cryſtal, this natural Action of ſhooting into thoſe 


peculiar Forms is what they call CrysTALIZATION; and the 


Particles ſo combined. and configurated are called the Cryſtals 
of ſuch and ſuch Salts, or Metals. On this Head we ſhall be 
much larger hereafter; it is ſufficient, at preſent, that you con- 


. 
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ly; WM cf the Air, where the Parts of nitrous Salts abound, this Dic. 
cal N poſition to freezing or Congealation, i $ very great in the Winter- 
and Wl aſons, when the Atmoſphere is much leſs heated by the Sun's 
Na. Rays: The Aqueous Particles, therefore, mixing with Nitre, 
kb ſhoot, into Cry/iab, and form tlie original Parts of 
ſo, whoſe Figure is truly wonderful, as being ſtrictly mathe- 
natical; for from one Point, as a Center, they irradiate into 
{x different, but very beautiful Parts, more or leſs connected, 
nd variegated with an Appearance of a vegetable Form, or 
Nature. Theſe ſnowy Cryſtals, being of this hexagonal and 
ramous Form, makes 5 apt to hitch into, and hang upon 
ed, one another, till they make a Body too heavy to be ſupported 
R, WI iythe Air, and then they deſcend in the Form of Flakes of Snow, + 
which are ſmaller or larger, according to the Degree of Cold 
which forms them: And if you examine one of thoſe Flakes of 
Vo; by your Glaſs, you will plainly ſee the Truth of what I 
ery ue now mentioned, viz. that they are only a Collection of a 
eu- great Number of thoſe original, regular Cryſtals. Theſe being 
ex- d large Bulk, in reſpect of their Weight, make them deſcend 
ry vith a gentle and irregular Motion thro” the Air; fo that a 
dower of Snow, tho' common with us, and therefore not ſo 
nuch regarded, is, in itſelf, a moſt beautiful Thing, and is 
poked upon by the Natives of ſouthern Climes, on their Arri- 
nal here, as the moſt 2 and rr — ü 
df Nature. 

Eupbroſ. What you now obſerve, I 8 to he Fact; his 
ng been in Company with a Creole Lady, juſt arrived in England 
ba Jamaica, a Country, where Snow and Ice have been heard 
ah but were never ſeen; I ſhall never forget how it affected her 
Mind, when ſhe firſt ſaw this new Wonder of deſcending Snow. 
|t was a conſiderable Time before ſhe could ſpeak a Word, 
landing, as it were, in ſilent Amazement for ſeveral Minutes; 
tor could ſhe be prevailed upon to turn her Eyes from this unuſual - 


oſe deht, for more than half an Hour, till her Attention to this 
the I enomenon had greatly impaired her Health by taking a very 
als reat Cold, and other Illneſs that followed: And when 
be he was ſhewn a Piece of Ice, ſhe could not conceive how it was 


olible for Water to be transformed into ſuch wet, and ſlippery 
via, as ſhe called it. One may ſee, by theſe Inſtances, how 
little 
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little M ankind are apt to be affected by the moſt wonderful Ope. 
rations of Nature, when' they become the common Sollen e of 
our Senſes. But, Pray, Cleonicus, have you any Experi- 
ments by which you can illuſtrate this Doctrine of Snow?ꝰ 

Cleon. Yes; and a very curidus one, which is thus: —] 
take this tall Phial of Agua-fortis, and ſet it by the Fire, till itis 
warm; — then put in it Filings of pure Silver; a few atk 
Time, and you ſee, they preſently diſſolve with a briſk Ebullition: 
At length, you ſee the Silver diſſolve very flowly, which 
is a Sign, that the Fluid has taken up as much as is neceſſary 
for our Purpoſe.. 

Eupbroſ. All this I Slave with the — Pleaſure. But, 
pray, let me aſk you one Thing, by the Way: What is that 
Copper-coloured Fume that ariſes at the Mouth of the Phial, 
every Time you put in the Silver? | 

Cleon. That is a Sort of Arſenth evaporating as the Silver 
diſſolves, and it is the ſtrongeſt Poiſon in Nature; but of this! 
ſhall givea more rn Account, when we ſpeak of the Na. 
ture of Metals. I wipe the Phial clean, and place this 


Solution of Silver in a cold Place in the Window; ——e it 


ſoon becomes clear and tranſparent ; - as it cools, the Si} 
ver Particles, like thoſe of Water, will ſhoot into Cryftals; — 
and ſeveral of theſe running together will form a Flake of 
Silver Snow, and viſibly deſcend, thro* the Fluid, to the Bot- 
tom of the Phial. It is only your waiting a little while, ma 
you will perceive it very evidently. 

Euphroſ. I ſhall wait with Pleaſure for this 6 
Sight. The Solution is quite clear, and almoſt cold. — 
Tf 1 am not miſtaken, I think I ſaw ſome Thing like a Flake 
deſcend : I fee two, three, and more, very plainly de- 
ſcend, one after another : They now deſcend ſo very faſt, 
as perfectly to repreſent a Shower of Silver Suow. ——— Thoſe 
Flakes of Snow lie one upon another at the Bottom of the Phial 
like real Snow upon the Ground. I think this one of the 
fineſt Experiments I ever ſaw with my Eyes | FS 

Cl:on. It is certainly fo ; and if you take out your - Glaſs, and 
view thoſe Cryſtals, as they lie at the Bottom, you will obſerve 


the ſame > Cecmetrical: Form in them, a as you did in Aqueow 
Sn, 


C 
Nati 
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%y. I could contrive this Experiment to be ſtill much more 
ſenſible, but it would take up too much of our Time at preſent. 

Euphreſ. What you have ſhewn me is very ſufficient: The 
natural and artificial Snow have ſo exact a Reſemblance, that 
my Glaſs will not diſcover any Difference. I ſee the ſame re- 

ular Ramifications in one as in the other; and, pray, how 
long will this Silver Snow remain at the Bottom without diſ- 
ſolving? 
ich Cn. Till the Weather becomes warmer. For while it 
ary remains cold, theſe Cryſtals will not be reſolved, even tho' you 

pour off the fluid Part, and keep them dry in the Phial. 

Euphroſ. Well, it is all very wonderful. And when 
Iconſider the Earth covered with Snow, and the Houſes cloath- 
a, ed therewith, and the Trees bending under the Weight of it, 
the bl-ak Scene reminds me of another Deſcription of Dr. 
Brome, which is very poetical, in theſe Lines, | 


ver 
81 . 98 | | 
. He from atrial Treaſures dowmwards pours, 
his Sheets of unſully'd Snow in lucid Show'rs ; 
(be Flake after Flake, thro Air, thick-wav'ring flies, 

u. Till one vaſt ſhining Waſte all Nature lies. 

W Then the proud Hills a Virgin Whiteneſs ſbed; 

of A dazzling Brightneſs glitters from the Mead. 

* The hoary Trees reflect a ſilver Shaw, 

nd And Groves beneath the lovely Burden bow. 

| 1 Broome, 
L . : 
n Clon. To this I may add another Deſcription of the ſame 
ke Nature, from Homer, tranſlated by Mr. Pope, as follows. 
As when high Jove his ſharp Artillery forms, 

FA And opes his cloudy Magazine of Storms; 

T In Winter's bleak uncomfortable Rain, 

he A ſnawy Inundation hides the Plain: 

He /lills the Winds, and bids the Sktes to ſheep, 

4 Then pours the ſilent Tempeſt, thick and deep: 

ve And firſt the Mountain Tops are cover d o'er; 

us Then the green Fields, and then the ſandy Shore: 


Bent 
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Bent with the Weight the * Wauts are ſeen, 
And one bright IVaſte hides all the works 7 Men's . 


The circling Seas alone abſorbing all, 
Drank the e Flesces as they fall 


Porr s Ila 


Beſides 2 good 0 more, of this Kind, which you will find in 
Thempſon's Seaſons, and other Pieces of philoſophical Poetry. 
Eupbroſ. J fear 1 have almoſt tired you on the Subje® of 
Snow; but you are yet to acquaint me with the Nature of Hai, 
I preſume I ſhall not be ſo tedious to you on that Head. 
Cleon. The Conſideration of Hail may be diſpatched in a fey 
Words. For you are to conſider, that it ſeldom or ever hui 
but when the Air is heavy, and the Vapours aſcend to a great 
Height in it, which is moſtly the Caſe in Summer- time, when 
Storms and Hail -are much more frequent. than in Winter. In 
the higher Regions of the Air, the Cold is much more intenſe, 
and therefore, it is preſumed, a much greater Quantity of Ni. 
tre is there to be found ; this cauſes a more immediate and ſtron- 
ger Congealation of the aqueons Particles, and binds them firmly 
into a Body of Ice of various Magnitndes, or Sizes, according 
to the Degrees of Cold. Theſe becoming conſiderably hear 
deſcend from thoſe Heights with great Rapidity, in the Form of 


a Shower of Hail, and when the Hail-ftones are very large, 


they ſtrike with a very great F orce, as we very often experience 
to our Coſt, 

Euphroſ. This I well know; as it was not long before your 
Return from College, that all our Windows were broke by 
an eaſtern Storm of Hail; and I remember one of thoſe Hail. 
ſtones were more than half an Inch in Diameter; and further! 
obſerved, thoſe large Hail - ſtones were not near a round Figure, 
but oblong, and flatttſh. Pray, how do _ account for the 
Form and Size of Hail-ſtones ? 

Chon. There is ſomething difficult in the Theory of Hail; 
tis not eaſy to conceive, how ſuch large Bodies ſhould be in- 
| ſtantly formed, for they can increaſe, in Bulk, but very little 


in the Time of their Deſcent; however, it is owing t to the ge- 


neral Principle of freezing, after the ſame Manner as we fee 


* of * are inſtantly formed in Solutions 5 = 
ctaly 


Ane 


gure, we know ſtill leſs the Reaſon, as there ſeems to be no- 
thing regular i in it, unleſs ſomething | of a conical Form. We 
may ſuppoſe itis pinion owing to its Motion i in the Air while 


lad ſorming. 
e Eupbroſ Pray, what are the largeſt Sizes of Hal. ſtones 
nd in WY chat have been obſerved? . 

Clem. 1 have never ſeen any myſelf 3 ing 3 | of an Inch 
2 n Diameter; but I have been frequently informed of others 
Jai, WM much larger. -A Lady particularly told me, that ſhe 


ſaw a Hail- ſtorm abroad, where many of the Stones were as large 
3s 2 Seville Orange. And a Gentleman aſſured me, that he 


- kei WY Hail ſtones fall as large as common Turnips, and ſomewhat 
m_ CL ſame Form ; ſeveral of which he meaſured ; one of which 
when I vs full eleven Inches round. Theſe are the E Sizes I have 
ner met with in my Enquiries. 

enſe, Euphroſ. Such Storms of Hail, I ſhould nk. were very 


thoſe deſcribed by Garth in theſe Lines. 


ws Thus when ſome [REA its o Prarry LA © 3 
e i Jone in rat: ling Showers of Jee dn 0 
wal Mount Athos Shakes. the Foreſts an his Brow, FREE En 
rge, While down his wo unded Sides freſb Torrents flow, . | | 
ene Ad Leaves and Limbs wy Tree ver =oread the Vale Wen | 

27 Ga TH. 
ns And again Virgil. | 
*. A. when thick Hail comes. eats, in the Wi ud, 
er [ The P Inuman, Paſſenger, and lab'ring Hind, 
Ry For Shelter ta the neighbouring Coverts fly, 


© Or hous'd, ar fafe i in hollow Caverns lie; : 
But that o er- blown, when Heav n above them ſmiles, 
Return to Treu and n --- 1 nt 
8 DzvD. VIII. 


in- Kenn 
ttle | Ak ASAT IO0G- 933 007 GRE 3. 

* And laſtly, my aw Author. on this Subject: 

ſee He from looſe Vapours, with an icy G 
hat Binds the round Hail, and moulds the harden'd Rain; © 
© | Qq The 
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Metal with a requiſite Degree of Cold. Then, as to their Fi- : 


formidable, and muſt produce ſtill more direful Effects * 
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The flony Tempeſt; with a "ruſhing Sound, n Ci [ont | 
Beats the firm Glebe, refulti ng from the Gr ready 
Swifzly it falls, and as it falls invades © © Wt 
The riſing Herb, or breaks the ſpread; ng Blade; Pau. 
N. hile infant Flow'rs that rais'd their blooming 2 
Cruſbd by its Fury, fink. into their Beds, FR 


zoon 


The Courſe of our Fiiquiries leads me next to alk your N 
nion concerning LIGHTNING and TruNDER, 

Clem. With reſpe& to theſe fiery Meteors, as they are com- 
monly called, I ſhall give you the beſt Account of them that! 
can learn from Sir 1/aac Newton, who alone has reaſoned juſtly 
concerning the Nature of Fire in general. Frem him we learn, 
that, when by the conſtant Heat of the Sun, in the Summer 
Time, great Quantities of Exhalations from ſul [phuregus and 
other combuſtible Matters are raiſed into the ypper Regions of 
the Air, and theſe meeting and mixing with the Nitre, an Inca. 


leſcence will immediately enſue; and oftentimes real Accenſion, 
or Production of F lame; and this, if it happens 1 in the Evening, | 


or Night-Time, is what is vulgarly called Lightning, If ĩt hap- 
pens in any one'particular Part of the Heavens only : But when 
the Atmoſphere is more generally replete with theſe combjtible 
Exhalations, they make a more general Conflagration, and 
burn with one continued F Jame z ; illuminating all that Part'of the 
Heavens in a moſt tremendous Manner to thoſe who have not 
been uſed to ſee or think about ſuch Things. This the Philoſo- 
phers call the Aurora Borealis, i. e. the Northern Lights. But, 
indeed, there ſeldom a Summer paſſes, but more or les of this 
Kind may be obſerved about the Time of Autumn, not only in 
the northern, but in any other Part of the Heavens. 
Eupbroſ. Pray, Cleonicus, what kind of Experiments hate 
you to illuſtrate this wonderful Phænomenon of fiery Meteors? 
Cleon. Many of different Kinds ; ſome of which you may 
eaſily ſee tried without being ſhocked at the Effect; for Inſtance; 
You ſee, 1 take the red-hot Poker, and dropping a fer 


Corns of Gun- powder on it, they immediately take Fire, and 
flaſh like Lightning; for Gun- powder is nothing but Sulphur 


Nitre, and Coal mixt together, The Coal . preſently 5 
| ; le 
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Fire by the ſmalleſt Spark, by which the Sulphur and Nitre are 
' melted, and burſt into Flame, juſt as they do in the Heavens. 

Eupbroſ. Well! thisT like to ſee. I am not fearful at ſuch 
ſmall Exploſions. What other e of this Kind can 
you ſhew me with Safety ? 

Clean. Several, one of which is thus = You ſee, I take 
this large Florence Flaſks and put into it a ſmall Quantity of Oil 
of Vitriol, with four Times its Quantity of Water, which will 

produce a conſiderable Heat, as you will find by applying your 
Hand to the Glaſs. — Then I mix with it a few Steel- filings ; 
upon this, you ſee an Ebullition, and a white Vapour ariſe. 
An the next Place, 1 apply a Candle to the iſſuing Va- 

pour, and it immediately takes Fire, with a bright F ulmination, 
or Flaſh like Lightning. In the laſt Place, by applying 
the Candle ſeveral Times, you ſee, the like Coruſeations, and 
ſometimes the Flame fills the Body of the Glaſs, where it circu- 
ates about, and appears like an Aurora Borealis in Miniature. 
And thus, you ſee, how far we can imitate Nature by 
Art; and that In: the moſt terrible and tremendous of all her 
Works: Such Subjects as theſe afford the ſublimeſt Themes, 
not only to the Philoſopher, but alſo to the Divine, and the Poet. 
The Philoſopher inveſtigates, the Nature of the Thing : the 
Theologiſt ſhews its important Ute i in the Afconomy of Provi- 
dence ; and the Poet renders it ſtill more ftriking by the Force of 
Expreſſion and Deſcription. , An eee this we n from 
Lucan. | 80 


Such, while E arth —_ 4 Haw) 2 N bud, 
Darts the uf Lightning from the rending Chud; 
Fierce thro? the Day it breaks, and in its Flight 
The dreadful Blaſt conſounds the Gazer”s Sight; 
_ - Reſiſileſs in its Courſe delights to robe, 
And cleaves the Temples of its Maſter Jove: 4 
Alike wheree er it paſſes or returns, _ 
With equal Rage the fell Deſtroyer burns; 
Den ꝛuith à Whirl, full in its Strength, retires, 
And recllefts the Farce of all i its ſcatter d Fires, 
Rowz's Lucan: 


7% Another 


> 0 
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Another Inftance we have from the Tad. ' 


l i wer FR Linhtnings Jove's ende, Pa. 7 wet 
Foretels the rattling Hail or weighty Shot r, JOE! Rand 


Or ſends foft Snows to whiten all the Sorge Refi 
Or bids the brazen Throat of War to r; as 
B Fits, one Flaſh ſuccerds as one expir ern, bee 
| hed eas fame * * W p be _ on v its V 
1 21 —— 410 acts 02 bn infer 


- Buphriſ Theſe are very ahr Walters Fnlleed nic 
fince you have recommended Mr. 2 hompſen' s Seaſons, 1 remem: 2 
der a Paſſage there, as much to the Purpoſe' on the Hwa ſhal] 


reals, which he thus very poctically de deleribes. r vore 


1 ff 210 Kd wi] agre 

Ofti in this ' Seaſon, len fromthe North,. A $454 224 12cm Es 
AI Blaze of Meteors ſhoots ; enfuveeping ſoft bud 
Type lower Shies, they all at once canvergge Min 
2540 High to the Crown of Heav'n, and all at ante, ou 
4  Relapfing quick, as quickly reaſcend, 3 22310 ont 
An mix und thwart, extinguiſh and renews © elf, 


' Af ther cour fing i in a Maze of — mi 
Feen Look to Look contagious thre the CrouToc-c 


0 * Plante way, and into wondrous Shapes + $050 Cle 
2 Appearance throws : Armies, in meet Array, Man 
Thron d with aerial Spears and Steed of Fire; ng, 
*Till the long Lines of full extended War, bee 

In Bleeding Hebe commix d, the ſanguine Hol the N 

Ralls a broad Slaughter d er the Plains of Heav' 3 Light 

| Tnour. St azons powd 

Repo 

But to bring up the Rear of ef dire Phznomena,. Jet Tn barre 
der next employ our Attention, 1 what is the Nature a e 1 
Cauſe of that? __ aid 
Clin. THUNDER, properly ſpeaking, i is neither a  Pharhome- explox 
non, nor a Meteor, as it conſiſts altogether i in Sound; for you berim 
are to know, that when the combalitle Matters in the He- Eu 
vens take Fire, or kindle into a Flame, if there be no Reſiſtance wy" 
{ 


they only explode, or flaſh away without any Thing more than the 
Phenomenol 


and LAW PuiLosoruy. 297 
2nomenon of Lightning, which is generally the Caſe of a 
ire and unconfined Air, as we often ſee in the autumnal Even- 
nos ; but the Caſe is far otherwiſe, when theſe fermenting Mat- 
ers are contained. in the denſe Body of a Cloud. The great 
Reſiſtance which they meet with, in this Caſe, occaſions an 
qual Power of re- adhon, which is fpent wholiy on the Body of 
the Cloud and ambient Air; which Air, by this Means, having 
is Vibrations excited in the higheſt Degree, occaſions thoſe very 
Jud Reports from the upper Regions, and expanding over all the 


by 
— 4 
- 
mommy 


_ inferior Parts of the Atmoſphere, propagate thoſe awful Sounds, 
-m4 WH which we call TrvunDEr; for Sound, you muſt know by the 
en: Way, conſiſts only in the pulfive Motion of the Air, which I 
dall more fully explain to you, when I come to ſpeak of the 
1.11 Wh vore pleaſing Modulations of this Medium, producing the: more 


zoreeabie Notes, which make Harmony and Muſte. 
"Buphreſ. I cannot tell which will entertain me moſt. The 
bad Voice of Thunder ſo ſtrangely affects the Powers of my 
Und, as to be agreeable and terrible at the ſame Time; and 
| you ſee, I am a Devotee to Muſic, by my conflant Applica- 
tion to the Practice and Study of it; and I muſt ſay this for my- 
elf, that, if J have any Ingenuity, it lies, prineipally in my Fin- 
gers Ends. I ſhall long for a Lecture on Muſic; _ at pre- 
ent, pray, go on with your celeſtial Thorough-baſs. 

79) Chon. To tell you the plain Truth, tho'T am a Foung: Man, 
lam yet an old-faſhioned Philoſopher, and cannot help think- | 
ns, that Sir Zaac Newton's Method of explaining the Caſes of 
bleſe great Effects is much preferable. to any new Hypotheſis of 
the Moderns. He tells ns, in his Treatife of Optics, that 
Lightning in the Heavens, is analogous to the Flafhing of Gun 
ns. powder unconfined, and that Thunder is a ſimilar Effect to the 
Report of a Gun from the Powder kindled, but confined in the 
Barrel; and to thoſe other chymical Exploſions, from what they 
call pubis & Aurum Fulminans, which are Powders ; ;ſuchas, when 
id upon the Point of à Knife, and held over a lighted Oandle, 
explode with a very ſudden and loud Report; which Sort ef Ex- 

periments are ſo ſhocking. that I ſhall not terrify you with them. 
Euphroſ. I ſhall take your Word,. Cleonicus, for that, as T 
am not fond of ſeeing. any Thing that is ſhocking and terrible ; 
ud Jo affected is my Mind with hy FROG of Thunder, 


that 
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that, when any Thing of that Kind is likely to happen, I 
rally get into a Corner, as it were, to avoid the Blow. | 
much rather read the Deſcription of it in the Poet; V 18 
makes me ſhudder then, as in the following Lines of Dr Bs 
CO | Te my and m 


Mean Time, from ev'ry Region of the Shy, 3 eco 
Red burning Bolts in forky Vengeance fly: 1 "WM 
 Dreadfully bright o'er Seas and Earth they glare, 3 
And Burſts of Thunder rend th* encumber d Air; The 
At once the Thunders of th Almighty ſound; I= i 

| Heav'n lnuers, deſcend the Fhods, andracks the Grand I 


Bzoou of the 
Lan ted M 


with 1 
of the 
ble Fe 
that ſt 
Mem 
Wer 
States 
away 


But more particularly the Deſcription of a Thunder bn, 
Mr. Thompſon, in the following Lines. 1 * born by 


. » How chang'd the Scene! in blazing Height of Noon, th. 
_ The Sun, oppreſs'd, is plung d in thickefl Gloom. ED 
Still Horror reigns, a dreary Twihght round _ 

Of fruggling Night, and Day malignant mix d. 
Far to the hot Zquator crouding faſt, | . 
pere, highly rarify'd,. the yielding Air ne, expio 


Admits their Stream, inceſſant Vapours roll, often 
' * Amazing Clouds on Clouds continual heap'd; —_ 
Or whirl'd tempeftuous by the guſiy Wind, Ec. 
Or filent borne along, heavy and '/low, | ſaid e 
With the big Stores of ſtreaming Oceans charg * to co 
{ Mean Time, amid theſe upper Seas, condemns? this, 
Around the cold atrial Mountain's Braw, | and r 
And by conſlicting Wings together daſh'd, 
= = holds his black tremendous Throne; ; 2 
From Cloud to Cloud the rending Lightnings rage; 
1 Till, in the furious Elemental * , * hes | 
Difſobv'd, the whole precipitated Maſs 
|  Unbroken Floods and ſolid Torrents pours. 0! 
Tnour. SEASONS 


I recollect at preſent but one Thing more to enquire about, re- 
lative to theſe Subjects, and that is what has often filled me with Y 


* 
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e greateſt Horror; I mean, what is uſually called a 7 Bunder 
%. Pray, what is your Opinion of that? | 
Clem, This is an Affair of the moſt ſolemn Confiderntion, 
and muſt certainly fill every reflecting Mind with Horror, when 
e conſider the many dreadful Effects that are often produced 
by it: Inſtant Death is the immediate Effect of its Stroke in A- 
nimals. The ſtrongeſt Trees are rent and torn a ſunder 
The fineſt Buildings at once demoliſhed, and the hardeſt Me- 
als in a Moment diſſolved. Such are the Effects of the 
reateſt and moſt formidable Powers in Nature. The Subſtance 
of theſe Bolts conſiſts of a compact and undiſſolved Body of igni- 
ted Matter, which has not time to explode in the Air, but is darted, 
with the Velocity of Light itſelf, to the Objects on the Surface 
of the Earth, which it ſtrikes with an inconceivable and irreſiſti- 


ble Force, deſtroying the Nature and Texture of every Thing | 


that ſands in its Way. Not only our Hiſtories, but even our 


Memories retain but too many Inſtances of theſe diſmal Effects. 


We may conſider the Matter of Lightning in three different 
states; the Firſt is, that, in which it only explodes, and flaſhes 


away without any Force to do Harm; the Second is, when it 


explodes with greater Force and Denſity; the Effects of this are 
oftentimes too ſenſible at a Diſtance, ſtriking the unhappy Spec- 
tator with Blindneſs, and ſetting Fire to Stacks of Corn, Houſes, 
Ge, the Third State is that of the Thunder-bolt ; but I have 
aid enough on this Head. We ſhall take the next Opportunity 
to conſider the Nature of Electricity; a Subject nearly allied to 
this, but whoſe Phenomena and Effects are more innocent, 
and much more entertaining. | 
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XS ELECTRICITY, 
res | E uplroßne. 
th 1 ds very agreeably concluded our laſt Conti by pro- 
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On the Nature, Phænomena, and Experiments * 


miſing to give an Account of the Nature of Electricity, 
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which you then told me had ſome e to 18 Nat 
Lightning, and Thunder, _- 4 

Clan. I did ; and you may now beck as 3 $3 that 50 
ject as I know of the Matter myſelf, Which, to. ſay the Tru, 
is -n6t a-great deal. However, its Relation to Li ghtnipg a 
Thunder is obvious, and conſiſts in the following Patticulan 
1. It conſiſts of a fine etherial Matter, which, when ſufficiently 
condenſed, appears in the Form of Fire, and ſuch is the Caſe qr 
the Matter of Lightning. - 2. In a State of Condenſation, thi 
electrical Matter, like that of Lightning, is ſtrongly elaſtic ani 
exploſive. 3. It will produce, when ſufficiently denſe, the Fc. 
fects ſimilar to thoſe of Lightning, in burning, and ſetting Fir 
to other Bodies. 4. It produces, in the Exploſion, à very ſen. 
fible Report, which may be eſteemed | a.Kind of, Thunder ig 
Minuature. $. The Effects of ſuch an Exploſion is very ſet 
. ſible; and ſometimes very great on the animal Syſtem ; ſo 25 th 
produce, not only Uneaſineſs and Pain to a great Degreeg, bit 
even to inflict Death itſelf ; for not only Birds and ſmaller Ani- 
mals, but Man himſelf has fallen a Victim to its Force. 6. The 
Velocity of electrical Matter is like that of Lightning, almoſ 
inftemancous, * probably the _ with that of Light It- 
ſelf. 

Euphrof. Theſe are wonddfal Progientics of Matter indeed! 
Pray, how came they at firſt to be diſcovered ? ? 

Cleon. The Properties of Electricity, like molt other Things 
received a gradual Diſcovery and Improvement; and it is now 
become almoſt a Science. It has been always obſerved, that 
Amber, Jett, Sealing-wax, Glaſs, and other elaſtic and po- 
liſhed Bodies, would, upon rubbing, attract and repel light Bo- 
les, as Hairs, Feathers, Down, Duſt, Sc. and as this Pro- 

erty was moſt conſpicuous in Amber, which in Greek is called 
2x4 Nee, Electron; therefore this peculiar Power df that Body 
was called Elaricity. 

> Euphroſ. But ſuppoſe,” but little of this Affair was know 
til lately: How far, pray, might the Knowledge of the An- 
tients extend in this Particular? | . 

Cleon, It was ſcarce any thing more than a few entertain. 
ing Experiments; for by rubbing the Pieces of Amber, Seal. 
* &c, they would often innocently amuſe — 
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iO ich the Attraction and Repulſion of light Bodies of different 
165 Kinds and Forms ; ſome, of which 1 for are. 
ent Entertainment. — Thus, you fees, this Piece of Amber 
in the Head of my Canes when gently 100 by my Glove, it 
attracts the Hairs, the Fe Wa and theſe; ſmall Pieces of 1 
Gold. — I rub this Tys e of Glaſs i in the ſame Manher,, and 

i attracts thoſe Objects ill more ftrongly * 

Fupbraſ.. Well! this is * pretty 19 but 1 FIN 
they are not only attracted, but ſoon, aftepw ed repelled from 
the Tube, Pray, Clinic, uc is that to b S accounted | for? 

cn. Why, truly, wy c this 'is_a Kind of gk 
red dae der muſt N By upon 125 
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thoſe Brew: Bodies, and carry — 22 SOILS to the To 
boch, in e tho this Appearance ſeems in itſelf an 9 
P it ig r eally produced by the Impulſe of theſe. thereal 
Particles z and when theſe hgh, Bodies ave touch'd the Tabs 
and become themſelves poſleſs'd of the lectrie Matter to A: 

Degree, they. then By 9 and, I beliye, in-this Cafe I 
Eee ſai TI rev the T. Tb, r 5 

 Eupbroſ, But, pray, Cleonices, can yous y any ebene, 
1201 me Mk Matter Ee 125 eQricity.;z hr, 1 e it is e 
to me in the Dark ? <4 oi vr fins aa r 

Clan. Yes; come with me int thig dark Roawy apd thep 
you will view it in its = proyer Light, TOI. 8 

Kupbro.—— Wel. a duck engugh ble Wk 
. ſee here? vet fend 

Lou will e the 12 , what yoy cqpld_nge 
before perceive in 1 theLigh t, ube with a Piecs 
of Silk, and you KJ the. Spa Þ Fre. AY rubge ſl more 
briſkly, and you ſee the Sparks changed. into Flaſhes ; 
Flaſhes many Inches i in Length, and AT: d reer the 
forked Lightning of the Skies. : 

Eupbroſ. I do; and it is amazing, 28 well 28 very enter- 
taining to hebold. I not only ſee, but hear it likewiſe. 
What is it I hear like the Crackling of a green Leaf i in the Fire? 

Glen 
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| "Chon. The: crackling Noiſe you fear is occaſion'd thug, 
After I have given a briſk Stroke downwatd upon the Tube, 
carry my Hand quick along by the Side of it, upwards, at 2 
ſmall Diſtance; by this Means the electric Matter is con: 
denſed between the Hand and the Tube, in the ſeveral Parts of 
it, which occaſions the ſmall ſucceflive Exploſions, or Snap- 
pings, which you hear. 

Eupbroſ. Well! theſe Corruſcations and Eagle are very 
ſurprizing indeed; I could never have thought there were ſuch 
Powers in Nature, had you not convinced me of them by Expe- 
riment, and is it this Fire that I now ſee, that fetches and 
carries thoſe light Bodies to and from the Tube? 

Cleon. It is in the light Room the inviſible Agent tlat pro- 
duces theſe Effects. At preſent we ſhall leave our dark Apart- 
ment to explain another Property. - You obſerve, my Eu- 
phroſyne, that, when the Piece of Leaf- Gold, or downy Fea- 


ther is once repelled from the Tube, I prirſue i it with' the Tube, 


and conſtantly Keep repelling of it; nor, if the Tube be frongh 
excited, will it come to ĩt again, till! it has touched done other 
Body. 

Fabse "Tis e eto to be bow you | pcrfieutd the 
Feather, They ſeem to endeavour avoiding the Tube by every 


Method of Flight, but how' d6 you. 2 account for the Reaſob of 


"this odd and comical Appearance ® = . 

Cleon. Theſe Bodies in contact with the Tube are e with the 
electric Virtue, which, as I ſaid before, as ſoon as they have 
received to I ſufficient Degree, will be repelled, and wil be 
continually repelled fo long as they are overcharg'd with this 
electrical Matter; for we ſhall always find by Experience, that, 


when apy twd Bodies are poſſeſs'd with one and the ſame Power, 


whether of Electricity, Magnetiſni, or Gravity, there will be 
always a Circumſtance, in which they wilt conftahtly repel 
each other; but when one of thoſe Bodies comes to touth ano- 
ther, not ſo replete with this Virtue, it will impart the Surplus 


of its Electricity to that other Body, and be reduced again to its 
original State; and hence the Reaſon why they fly ſo quickly | 
backward and forward between the Tube and the Table. Since | 


as faſt as they receive it at one, they diſcharge it at the other. 


Eupbriſe | 
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Fupbroſ. J know nat whether I underſtand you perfectly. 
ube,! Quantity of this, Force, and that they receive more by the excited 


„at a W Tube, and by that Means become repelled ; and that, when 
con- ach a Body touches apother that is not electrified, it loſes all 


arts of I that is over and above its natural Quantity, and then is lable to 
Snap- be attracted again ? 

Chin, That is the very Caſe, ſo far as J have hitherto pro- 
© very ceeded ; but one Thing more is to be obſerved, that Bodies will. 
e ſuch I be liable to be repelled, not only when they have too much, but. 
pe- ao when they have too little of the electrical Matter; 5 and fur- | 
and I ther, that ſome Bodies will fill others with a greater Quantity « of 


Elericity than they naturally have, in which Caſe they are ſaid 


pro- ff to cler them poſitrvely 3 and . Bodies are found, that, 
part. when e2: cited by rubbing, will diſpoſſeſs ſuch as touch them of 
E. E part of what they naturally contain, and theſe are then ſaid to 
Fea- Wl be ctriſed negativey. 

ube, Euphroſ. This poſitive and negative Doctrine of EleQrieity 


nely is ſomething ſo new to me, and the Subject of Electricity ſuch 
thee Wl :51 am ſo little acquainted with, that I ſcarcely know what to 
me of it, or how to faſhion my Intellects for underſtanding i it, 
tze I ouſt beg your Affiſtance j in this Cafe, if poſſible, by Exper 
ery WM nents. 
of MW Chon. That I ſhall 40 very readily. Now obſerve, I tye 2 
fine Feather to a Thread of Silk, and electrify it with the Tube 
the W very ſtrongly. — It is now conſtantly repelled by the Tube, 
ave WI jou ſee. I now take the Stick of Sealing-wax, and excite 
be W it, and upon applying it to the Feather, it immediately attracts 
his i. So likewiſe the Piece of Leaf- Gold is conſtantly repelled 
at, by the glaſs Tube. — Byt you obſerye, it is immediately at- 
cr, Wl tracted by the excited Wax. In ſhort, every Thing repelled 
be WE by Glaſs is attracted by Sealing-wax, Amber, Jett, and ſuch- 
x] WM like Bodies; and as theſe. conſiſt for the moſt Part of reſinous 
o- WW Subſtances, it occaſions the two-fold Diſtinction of a re/imous and 
us WF titrecus Electricity. But upon a more nice Conſideration of this 
ts Affair by the Moderns, it is found, that Glaſs electrifies Bodies by 
ly. | aiding to their natural Quantity, and other Bodies by diminiſhing 
© is therefore we have now the new Diſtinction of Glaſi electrifying 
Aueh, and re/inous Bodies negatively, Some other Experir 
"WY | ments 


Do Jou mean, that Bodies in general are poſleſs' of a certain 
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ments will tend to Aluſtrate this Aﬀait more fully. But before 
we come to them, 1 muſt obferve to you, chat ſome Bodies 'will 
communicate Electricity from one to another, and others will 
Not. Thus, if 1 Hang 2 Feather by a flaxen Thread, the Elec. 
tricity will paſs from the Feather through that Thread to any 
Piece of Wood, or metalline Subſtance, it is ſuſpended by, my 
this Thread.j is, in ſuch a Caſe, term'd the Condor of Elettricy. 
By.this Means, you obſerve, when 1 apply the excited 
Tate to the F eather, it is conſtantly attracted; becauſe the 


| electrical M atter is carried off by the Thread as Faſt as it is te- 


ceived by the Tube. — On the other Hand, you fee, another 
F eather ſuſpended by a | filken String, and another by a Horſe. 
Hair, both perfectly dry, and upon applying the Tube you ſee 
they are conſtantly repelled; the Reaſon of which is, that thoſe 
Bodies will not of themfelves conduct, or carry off the EleRricity 
from the F eather, being ſome how or other diſqualified for that 
Purpoſe, and are on this Account ranged among, the Number 
of electrical Bodies, and ſometimes are called Ele&rics per d; 
whereas thoſe that conduct Electricity are call'd Von Blefrri, 
Thus much was neceſſary to premiſe, by Way of Definition; but 
what relates to the Rational of the various Phænomenn of Ehe. 
tritity, you will be better able to underſtand, after you have 
ſeen them illuſtrated hy Experiment; for which Purpoſe l hare 
Provided you this large Machine, © 

Eupbroſ. A large ang elegant Machine indeed; but I ob- 
ſerve, you have here a large glaſs Globe, To what Purpoſe 
does that ſerve? I ſuppoſe, to anſwer the End of the gl 
Tube more compleatly, does it not, Clamicus ? ab 

Cleon. Ves, that is the Deſign of it; for having a large 
Surface the Electricity is excited, when the Globe is put in 
Motion, from the Attrition of the Cufhion behind, in a much 
Jarger Degree than Wwe can produce it from the Tube, and more 
conſtantly, by turnit g the Wheel; fo that upon the Whole, 
it is much better Rtted to anſwer the Purpoſes of Experiment 

Eupbreſ. I fee you have here a large Gun- barrel faſpended by ſil⸗ 
ken Strings over the Globe. 1 parth gueſs Aab aan of that, from 


$ 5 im 4 


Chon. That you may hy very nearly ; for by Means of the 


Conducdor, Which is the brafs N hanging from the ae 
hs * | 


greater Things than theſe. 
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againſt the Globe, the electrical Matter is convey'd to the Bar- 
cel, but can go no further, by Reaſon of the renitent Quality 
af the ſilken Strings. By this Contrivance, the electric Fluid, 
thrown out by the Glaſs, will be collected and accumulated in 
the Barrel, ready to be diſpenſed in {mall Quantities to every 
non· electric Body that ſhall approach it, in the Form of a Spark, 
andſnap,or elſe in a continued fine Stream of Fire. This you ſee | 
and hear, by my approaching the Knuckle of my Finger to the 
Barrel. No you are to do the like, Euphroſyne. 

' Euphroſs Truly, as there is Fire in the Caſe, I am —_ 
Does it not give you Pain, Cleonicus ? 

Chon, Not in the leaſt. You'll: ſcarcely feel i —— Apply 
jour Finger within a Quarter of an Inch, and it will do. 
| Euphroſ. Well! J did not think I was fo Faint-hearted. I 
find a itrange Reluctance to trying this Experiment, tho? there 
ſeems. to be nothing in it. Well! T1 pluck up my 
Courage and try. Is my Finger near enough now ? 
Dear me ! it ſtrikes before I was aware; but the Senſation. is 
rather agreeable than otherwiſe.— I can now take off as 
many Sparks as I pleaſe, and by continuing my Knuc- 
Ve near the Barrel, I perceive a conſtant Flame of purple Fire 
flowing toward it. Theſe Things are very wonderful as 
well as pleaſapt. I could not have thought there had been any 
fuch Powers in Nature. 

Clem, Lou expreſs the Sentiments of all whio firſt view | theſe 
curious Appearances. ' I ſhall now proceed to ſhew you ftill 
You obſerve here a four Ounce 
Phial, filled with Steel-filings, coated on the Out- ſide with a 
piece of Leaf-Tin, with an Iron Wire and Loop upon it; 
aſo, in the Top, you obſerve: a large Iron Wire paſs thro? 
the Cork among the Steel-filings to the Bottom; the outer Part 
of this Wire is turn'd into the Form of a Hook, by which it may 
de hung on the Gun- barrel. — as thus you ſee it. 

 Euproſ. Very good And to what re is all this Appa- 
natus in the Phial? | 

Cleon. By this G the Force, or Power of electri- 
cal Fluid may be increaſed to a conſiderable Degree. You did 
Mo uit feel the __ before, but now, if you take the Phial in 


OC 
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one Hand, and a Spark from the Barrel with the Finger of the 
other, you will find a more ſenſible Effect; and this you muſt do, 
before you can properly be ſaid to know the 1 80 ar rover 


of Electricity. 
Euphroſ. I thought you would bring me into a Saupe 


Jong about this electrical Fire and Force. I am loath to try the 
Experiment with this Phial in Armour; it ſeems to require a 
martial Courage, and how can you expect me to ſtand Fire be- 
fore I know the Nature of the Artillery? Pray, Clemi, 
can't I underſtand it by ſeeing you do it yourſelf ? 2 TO 

Clem. Not in the leaſt ; you might as well expect to be cura 
of an Ague by my taking the Bark for you. However, it 
will not be fair to deſire you to try the Experiment till you have 
feen that no Harm can accrue by it, and therefore I will ty it 
fuſt.—— take the Phial in my Right-hand ; —— with. my 
Left I take off the Spark. The Effect is an odd Kind of 
Shock in the Elbows ; but it is over in a Minute. 
I ſhall take Care to moderate the F orce to you, and therefore 
you may try it without Fear. 

Eupbroſ. What you adviſe, or injoin, I think myſelf oblig'd 
to ſubmit to; therefore whirle the Globe about, and charge the 


Phial. I take it in my Hand;. and now for the 
Snap. I am electrified in Truth. lt made me jump 
again. What an unaccountable odd Kind of Stroke it gives 


to my Elbows ! I hope I have nothing more to ſuffer 
worſe than this; if there be, I ſhall not very well like it. 

Clam. You may comfort yourſelf, that the Worſt is paſt, 
This is the Coupe de Grace, which is what all that adventure in 


Electricity muſt expect to meet with; — but tho” you make ſo 


much of this Affair, Ican aſſure you, I have ſeen many a Lady 
with ſo much Preſence of Mind as to ſuſtain many of theſe Shocks 
one after another. 
Euphroſ. In every Age we may expect a Semiramis, or a 
Baadicia; but nevertheleſs, the generality of our Sex will never 
think themſelves deſigned to bear Arms. When you expect 


Mankind to ſport with your electrical Fire and Shocks, you | 


ought to have your Room fill'd with Officers of the n Or- 
der, and not to expect ſuch _— from F emales. 175 


briſtle 
far as 
the P. 


F inge 
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fm. What would you think, my Euphraßne, if T were to 


tell you, that I have ſeen a Lady with greater Intrepidity en- 
counter the electrical Efforts than any one of our Sex; and I can 
alſure you from Experience, that I have ſeen a greater Number 
if Gentlemen than of Ladies refuſe to ſtand the Shock; and it 


altogether depends upon the peculiar Make and Frame of a Per- 


ſon's Mind 5 for I have more than once obſerved a Perſon, who 
had fignalized himſelf for Valour in the Field of Battle, 
could not by any Means be prevailed on to take the-Phial in his 
Hand; but enough of this. We proceed to our Experiments, 
of which J fhall entertain you with a ſelect Number of thoſe 
which are moſt conſiderable, leaving the Reſt for your Amuſe- 
ment at your leiſure Hours when alone. LOS 
Eupbroſ. If you fhew me ſome of the Principal it will be fuffi- 
cient. I ſhall learn the Method of Practice from them. Pray, 
what will you begin wit? : + at 
Clin. You ſee here a ſemicircular Piece of Cane, with ſe - 
reral Feathers ſuſpended by ſilken and linen Threads alternately ; 
theſe I place at a ſmall Diſtance from the Globe, and when it is 
excited, you obſerve all the Feathers hanging by thelinen Threads 
will be immediately attracted to the Globe, and conſtantly kept 


in an oblique Poſition, and directed ſeverally to the Centre of 


the Globe; while thoſe between them on ſilken Strings ſeem but 
little affected, and remain in their perpendicular Poſition. ._ 
Euphroſ. This is a very pleaſant and pertinent Experiment. 
| plainly perceive the Drift of it, you hereby ſhew me, that the 
Feathers on the linen Threads loſe all their electric Matter as faſt 
a they receive it, and therefore are conſtantly attracted; while 
thoſe ſuſpended by ſilken Strings, retaining their electric Mat- 


ter firſt received from the Globe, will always afterwards be repell'd 


byit. Pray, what is your next Experiment? my | 

Chon. This Wire you ſee has three large plumy Feathers 
xd on the Top of it, and I put it into the End of the Barrel. 
— Upon turning the Globe, you ſee the Feathers immediately 
tſtle out, and all-the Plumage expanding itſelf every Way as 
far as poſlible. If I approach my Finger to the Feathers, 
be Plumulee all bend themſelves to my Finger. — If I move my 
Finger this Way or that, they all move after it, as if alive. 


— 


ö U put my F inger to the Barrel, and take off a Spark, the Plu- 


mule 
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mulz all collapſe; and fall eloſe to the Feather, —&_ My y Fins 
ger removed, they become erect, and briſtle. out as before, 14 
Eupbroſ. Nothing can be a more delightful Spectacle. I ts. 
fume the Plumage puts on this Appearance from having theele | 
tric Matter equal in all the Parts, by which the Plumule. con- 
ſtantly extend themſelves, and repel each other; but when te 
Finger approaches, they become attracted by it, and diſchatgt 
their electric Fluid in it. Alſo, when the Finger takes the Syark 
from the Barrel, it not only draws the Electricity from the Bat 
rel, but likewiſe from the Feathers themſelves, by which Meats 
the Plumage becomes unelectrified, and naturally falls dew.ỹ§Ʒd 
——— | preſume I am right ſo far, Cleonicus. laid 


Clean. You have given the true Reaſon of the Phanamenohy' 


5 and the next Experiment I ſhall ſkew you is to be accounted. for 


the ſame Way. II take this whole Leafs of Goldau 
tumble it together upon this Plate. I bring the Plate under 
the Gun- barrel, and you ſee the Gold- leaf file from the lite, 
expand itſelf out into a perfect Plane. with one Comer to 
the Gun- barrel, and the Oppoſite one to the Plate,. moving 
very quickly backward and forward between both. — Il 
the Plate to a proper Diſtance, and you ſee the Motion df ih 
Leaf ceaſes by Degrees, and it bees fuſpended i in Zu 
between both. 12 t ; ee 
Euphroſ. This is a moſt 3 andourivas Sight. Tuo 
ſee it is poſſible for the heavieſt Bodies to be ſuſpended in the Air 
upon nothing; for I can plainly perceive there is a conſiderable 
Diſtance between the — of the ln ad the n 
Plate. e 
Cleon. But you muſt be aware of Miſtakes, my bee 
The ſuſpended Leaf of Gold is, as it were, ſupported yl oa 
of Fire; for it is by Means of the Electricity which it 
from the Barrel, and communicates to the Plate, that it is ki 
pended equally between both; and this will appear in the Fon 
of Fire, when we put to the Window-ſhutters, and make th. 
Room dark. For now you ſee the — in its prope 
Light. 24 
Euphroſ. I do. 
Plate ateither Corner by a FO of Fire, 


I ſee it connected with the Bare) 


* 
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Chon. = I put my Finger on the Barrel. And 
the Leaf falls down at once on the Plate. - My Finger 
taken off, the Leaf riſes up, and becomes ſuſpended as before. 

Euphroſi We may now open the Windows again, as I have 
ſeen the Manner of this Experiment thoroughly. Pray, what is 

our next Phznomenon ? 

Cleon. I take ſome fine Sand on this Plate, and place it on 
the Pedeſtal under the Barrel, and you fee, as it t were, A Hurri- 
cane enſue among the Particles of Sand. — They are agi- 


tated upwards and downwards, and driven every Way in Com- 


motion, till at laſt, they are all diſperſed, and, as it were, blown 
off from the Plate. 

Euphroſ. This is ſomething of a merry Scene, and has much 
the Appearance of an artificial Storm. 

Clion. Another curious Experiment is this. An eight-point- 
ed Plate of Iron, in form of a Star, freely moveable upon an 


Axis, and placed on the End of the electrified Barrel, you will 


fee a bright Flame on each of the Points. [/indow . ſbut.] 

Euphroſ. It is a moſt pleaſing Sight, indeed! I obſerve 
every Point illuminated with a ſmall Flame. 

Cleon. - I put my Finger on the Barrel, and all thoſe 
little Lamps are extinguiſhed. I take my Finger off, and 
in an Inſtant, they are lighted up again. But what ſee 
you now, my Eupbroſine? 

Euphroſ. See! a wonderful Sight, a real Circle of Fire. 
Pray, what have you done to make that Appearance ? 

Cleon. Only put the Star into a circular Motion, by ſtriking 
it; and now the ſeveral luminous Points ſucceed fo faſt to each 
other, as to make the Appearance of a Circle of Fire. 

This Circle, you ſee, diſappears too, in taking the Spark from 
the Barrel. ¶ /indow opened. ] 

Euphroſ. Why this would paſs for a Sort of Conjuration in 
Countries where Electricity has not been heard of. 

Cleon. It would ſo ; and nothing would be more eaſy than 


to impoſe upon People this Way; ; but it happened very luckily 


to fall into ſuch Hands, whoſe Intereſt was rather to divulge 
than make a Secret of it; for, by the next Experiment, you 

ill obſerve, that nothing is eaſter than to draw Fire from every 
Part of your Body, and that without darkening the Room. 


8 1 | 3 Enphroſ. 
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Euphroſ. This is ſomething more extraordinary ſtill; 
ſure I do not underſtand you. 

Cleon. Why, then you ſhall try the Experiment upon me, 
and prove the Truth of it that Way. 1 take this little 
Board with four Glaſs- feet, and ſtand upon it: 
take the Chain in my Hand, which is connected with the Gun- 
barrel at the other End. This conducts the Electricity to 
all the Parts of my Body; — but it cannot go off by Reaſon of 
the Glaſs below, which will not conduct Electricity. 1 
am therefore, in this Situation, properly ſaid to be electrified, — 
I now hold out my Hand to you: Pray, take off a Spark, — 
Eupbraſ. Amazing indeed! The Spark proceeds from 

your Hand moſt evidently to my Finger: — From your Cloaths 


bu 


it is the ſame ; — F rom your Legs: From your very Shoes, | 


the Fire iflues out. — Pray, what Kind of Senſation does it 
cauſe in you ! ? 
| Chon. That you will beſt know by taking my Place. [She 
fands on the Board] Don't be afraid; but hold out your 
Hand. 1 take off the Spark from your Finger : From 
your Shoulder: From your Foot: From your Noſet 
: And to conclude all, my Euphroſyne, let me ſalute you 
in that Situation; but you ſee we endeavour it in vain, 
Our Lips cannot touch, repelled, as it were, by the ir. 
reſiſtible Force of electrical Fire. 

Euphroſ. Well | were it not for Carine, it would be 
impoſſible for a Perſon to gain Belief of ſuch Things, I could 
never have thought of a Perſon's being all on Fire without know- 
ing itz or that Pi ire could have been extracted from every Part, 
without any more Senſation than the touching of a Pin's Point. 

Cleon. Theſe wonderful Diſcoveries are all of modern Date. 
The Gentleman is now living, who firſt accidentally diſcovered 
the prodigious Increaſe of Force, by Means of the coated Phial, 
and of Courſe, was the firſt who ſuſtained that very great Shock. 

He paid for the Diſcovery indeed, by the Privation of his Senſes 
for ſome Time. This was the celebrated Mr. Muſchenbratk, 
the preſent Profeſſor of Philoſophy at Leyden; and indeed, this 
is the Foundation of moſt of the Improvements and great 
Diſcoveries that have been made in Electricity to this Time; I 


all take an Opportunity. or ſhewing you, at another Time, 
that 
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that the electrical Virtue will go through any Number of Per- 
ſons, communicating with each other, and give them a Shock 
all at the ſame Inſtant of Time; but at preſent, we ſhall try the 
Experiment in a lefs Circuit, i. e. only you, myſelf, and your 
little Lap-dog, Chloe, between us both. 

Euphroſ. How can you be ſo cruel, dear Cleonicus, as to 
think of my little Chloe ? The pretty, tender Creaturs 
will be at leaſt frightened out of its Wits, if not expire with the 


| Shock. Pray, let me beg the dear little Creature off. 


Cleon. By no Means, my Euphroſyne, Chloe muſt not be ex- 


cuſed; if ſhe dies, it will be in her Miſtreſs's Arms; and where 


can ſhe make her Exit with more Satisfaction? - But I 
only joke with you, it will not do her the leaſt Harm. Tt may 
make her yelp pefvaps, and that will be all. 


Eupbroſ. I can't ſay but I'm more afraid of my little Chl 


than I am of myſelf. However, ſhe ſhall know for once what 
it is to be electrified. 


hold her faſt in my Arm. 
Cleon. That you may do, and with the . Hand, take 


hold of the Chain, which hangs from the Phial, and let me, 
with one Hand, take hold of Chbe's Foot, and with the other, 
I ſhall take off a NES when the Bottle is charged. — Are 
you ready ? | 


Eupbroſ. T am. —— You may touch off the Spark as ſoon 


Heavens! ſhe's gone, and I'm afraid has 
Poor, little Creature ! how 


as you pleaſe. 
broke her Neck in the Fall. 
it cried out ! 
ſtumble myſelf, for the Shock was greater now than before. 
For the future, you muſt excuſe both me and my Chloe from any 
ſuch Kind of Experiments ; ; for we ſhall both remember this as 
long as we live. 

Cleon. What would you ſay, if you were to fee your fa- 
vourite Linnet ſtruck dead with the Shock ? 

Euphroſ. I would not ſee it, nor ſuffer it for the World. 


This Electricity, I'm afraid, will prove a terrible Affair to my 


poor little Dog and Birds. Why ſhould you take Delight in 


ſuch cruel Experiments? | | 
Cleon. Were it not for them, Mankind would not be 


informed how far the Power of Nature could operate, and 
5 1 con- 
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And here ſhe is; but pray, let me 


I can aſſure you, I was almoſt ready to 
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conſequently, in many Caſes, what could, or could not be 
done. Nay, the Life of a Bird, or a Mouſe, might probably 
fave that of a Man, and therefore the Experiments tend rather 
to a good, than a bad End; tho? in Appearance they ſeem in- 
compatable with our Reaſon, and more delicate Paſſions. Ac- 
cordingly therefore, I have prepared this little Titmoſe to be a 
ſubſtitute Victim for your Linnet, and you muſt not flinch to 
ſee it ſacrificed on this Altar by electrical Fire. I ſhall call 
my Servant in to be the Executioner. 8 John, take 
this Bird, with a Chain about its Leg, and when I ſpeak, bring 
its Head within + of an Inch of the Barrel. 

John. Yes, Sir, I am ready to obey your Commands. 

Clem. Gently now bring its Head to the Barrel. | 

John. The Bird's dead, by my Soul! 
Eupbroſ. Poor Creature! It is dead indeed! How ſudden 2 

Death is this! What a violent Stroke it muſt be on the Head of 
that little Creature to deprive it of Life in an Inſtant |! 
Scenes are ſo affecting, I could wiſh to have them chang'd for 
Experiments of another Sort. 

Chon, Well ! I ſhall entertain you now with a few others 
which are more innocent and leſs offenſive. You ſeel take 
this crooked Wire, and hang it to the Gun-Barrel with a Weight 
at the Bottom to keep it ſteady, and on the ſharp Point at Top! 
place this long Piece of Braſs, nicely balanced with a Ball at each 
End, ſo as to move very freely. This braſs Fly is now 
electrified, and when any non- electric Body is applied to it, it 
will appear to be attracted this Way and that, and may be carried 


round as often as you pleaſe. Thus my Finger held near it 


brings it immediately ſo near, as to diſcharge its Fire with a 
Snap. I take my Finger on the other Side, and the braſs Ball 
follows it; in ſhort, my Finger ſeems to attract it, as the Load- 
ſtone does the Magnetic Needle. 

Euphroſ. This is really a very pretty Phznomenon ! And 
now you ſpeak of the Magnetic Needle, I ſhould be glad it 
you would ſatisfy my Curioſity in one Particular; that is, to let 
me ſee, if the Magnetic Virtue is affected by this electrical Mat- 
ter, or if the Needle be attracted by the Load - ſtone in the ſame 
Manner, en, aecrified, as 5 whey not. 


= 


But theſe 
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- Cleon. You will ſee this Matter determined by Experiment, 
T have a Needle at Hand for that Purpoſe. - J place it on 
the Point of the Wire. Tho' it is now y eleAtified ſtrongly, 
yet it obſerves its true Point of Variation. I approach the 
Magnet, and it is attracted; I remove the Magnet, and it 
returns to its former Poſition, — I apply the other End of 
the Load-ſtone, and it is repelled. On removing it, it 
returns again to its Variation as before. In ſhort, the Nee- 
dle, like the Pjeces of Braſs, is attracted by every non- electrie 
Body, but repelled by the Magnet only. 

Euphroſ, T am now fully convinced, that thoſe two oath 
ful Powers do not interfere with each other, or. hinder each 
others Operation, Pray, how does the electrical Virtue affect 
the Motion of Fluids? 

6 Cleon. In a very curious kiwi, in three Reſpects. Firſt, 
It alters the Direction of the Motion. 2dly, It accelerates, or 
increaſes the Motion. And 3dly, It renders the Fluid luminous, 
or gives it the Appearance of Fire itſelf. 7 

Euphroſ. Such Experiments as theſe greatly delight me, and 
I hope will not be very troubleſome to yourſelf. 

Cleon. Not in the leaſt, my Euphroſyne. We have always 
Inſtruments ready at Hand to exhibit theſe Appearances, 
With this braſs Syringe, and Pipe at the End with a ſmall Bore, 
I ſhall make a very fine Stream of Water, which, by the Force 
of the Piſton, flies to a great | Diſtance. — At the ſame Time, 
take you this glaſs Tube in your Hand, and when you ſee the 
flender Stream, give it a Stroke or two with your Glove, and 
hold it near to the Stream, and you will ſee the Stream imme- 
diately attracted by it, and bent conſiderably out of its firſt Di- 
rection towards the Tube. 

Eupbroſ. I am ready with the Glaſs, and will 4 your 
Directions. It is a very fine Vein of Water, indeed! 

And on applying the Tube, I ſee how curiouſly it is attracted 
thereby; and from going ftrait along the Room, it is bent ſo as 
to beſprinkle the Glaſs on the Side of it. This I could 


ſcarcely have imagined, had I not proved the F act. 


Cleon. The Experiment to prove the Accaleration of Fluids 
by Electricity, will equally pleaſe you. It is performed 
by this ſmall Capillary Siphon, which hangs from a ſmall Bucket 

EY : 
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of Water on the Gun-Bitrel, which before it is dectrißed e car- 
ries off the Water by a gentle Dropping only; hut, on 
the Globe's being excited, and the Water electfified, the Drop- 
ing of the Siphon is changed into a continual Stream. 
On applying my Finger to the Barrel, the Electricity is in- 
terrupted, and the Siphon again only drops. — My Finger taken 
away, the Siphon runs a Stream, and theſe alternate Operations 


of the Siphon are repeated as ſuddenly, and as often as you pleaſe. | 


Eupbroſ. This Experiment is very wonderful indeed! And 
from what I ſee here, I ſhould be induced to believe, that if 2 
Perſon was to be let Blood, and at the ſame Time electrified, it 

would have a conſiderable Len upon che Seen of Blood _y 
from his Arm. 

Cleon. Indeed it . The fine Vein of nent Blood, 
as ſoon as the Perſon becomes electrified, would be accelerated, 
and conſequently be thrown to a greater Diſtance ; and, if you 
chuſe it, my Euphroſyne, the Surgeon — be called i wh and "the 
Experiment tried upon yourſelf. _ 

Eupbroſ. Indeed not I! my Curioſity is not 6 Wess nor 
am I ſo much a Friend to Phlebotomy, as to ſuffer this Expeti- 
ment: And, indeed ! rather than it ſhould be tried on any 
Perſon, I had rather take your Word for the Truth of it, as [ 
ſee there is ſo much Reaſon to believe; and therefore proceed to 
your next Experiments. and ſhew me how the Water is Ong 
into Fire. 

Chen, This I ſhall PY by the very ſame Experiment of te 
Sipbon as before; only I now put to the Window - ſhutters, — 
The Room is made dark, and you obſerve before the Globe is 
moved, no Appearance of Draps from the Siphonz —— but the 
Globe being excited, you ſee a fiery Stream deſcend from the 
Siphon. My Finger placed on the Barrel, the Stream diſ- 
appears. — When removed, the Water deſcends 'in the 
Appearance of Fire again. Moreover, if I apply my 
Finger to the Surface of the Water in the Bucket, it yields an 
Eruption of Electrical Fire with the uſual Exploſion, T9 X 
Euphroſf, This is a ſtrange Kind of Philoſophy, indeed! 
Sure no other Art could produce Fire from Water! two Ele- 

ments ſo oppoſite to each other in their Nature, and yet ſo it inti- 
mately connected in theſe Experiments. . 


Clean 
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Center gf this Bell, you obſerye; 
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Cum. All the V Works of Nature gre Monderſul and: whak 
renders many of them not. o is only, their heing the common 
Objects af gur Senſes. ere Bur Icpen the Windows again 10 
ſhew you another Experiment, —— You, ſee here a mall. 
Apparatus ef three Bells, with two Clappers hetween Es . 
Theſe ill afford you a pretty. Peal by Electricity, 110 

Euphbraf.\ I gu know how. fond i — Muſiez but che Wag 
etl Bells by Electricity, is what I haye never yet fo much a8 
heard gf, Pray, how is thisefleGed? 1, ĩñ 

Clan. Theſe three, Hells, you. fee, | hang, from the | ſtxaig 
Piece of brabs ; the. rug at the Ends are fuſpenged by. ſmall. braſa 
Chains ; but that in the Middle by a ſilken String. From tha 
e, 2 Chain gos donto the Ta- 
ble; and laſtly, the two fmgll Clappers, betwsgp the Bells; 


| N each ſuſpended: by 2 filken. String. El zh it Logins 


© Euptroſ.", Tbis is 3 pretty Kind of clefirifed Reih weigh. 
and I partly ſee the Realan of, this nige Niſpoſition of the Bells 
and the Clappers; for às it hangs to the Barrel, the Elecuicizy 
is condyRegto the two extreme Bells, by Menne df the Chain: 
Theſe, being thoroughly gledtnfed, will attract the Clappgiys 
and communicate their Electricity torthem:: Theſe Clapp 
ing ſuſpended by filkea String, it cannot go of hy themis 
Conſequence of which is, they wille repelled from the outpoſt 
Bells, and be ew 19 ſtrike againſt the Middle one; "from. 
whence it will run off to the Table, bby the Chain which hangt 
from it: TheClappers, haying by this Means, diſcharged theig 
Electricity, will be again attracted by, and firike the two ex- 
treme Bells, and being thus alternately attracted and repellecz 
they muſt neceſſarily ſtrike, and ring the Bells. UF 
Cen. You underſtand the Theory;of dare ind of Can: 
panalagia very well.; and you. may. oblerve, that, if there were 
ever ſo {many of theſe Bells, theſe require hut one Man to ring 
them all, viz. the Man at the Wheel; for no ſooner does hg 
turn the Wheel, than the.Clappers, are all ip Motion, ang'you 
hear the Mufic of the Bells. if I put my Finger om the 
Barrel, me Clappers all ſtop at once, and you hear no more of 
the Sound. r The. Momeat I remove my Finger, the 
Clappers go, and the Bells are xinging | I put ta 
e Window-ſliutters, and the Strokes of the Clappers are at- 
Tt tended 
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thiided With ExplRions of Fire. L place my Finger on the 
Barrel, and the Fire is no longer ſeen, nor the Sound heard, 


* 4 
: * 


<——> Again, I take off my F inger, and the F laſhings appeat, 


and the Tinkling of the Bells return as before 
Eupbra On my Word, Clhonicus if you Weng un ſhew 
theſe Experiments in ſome Countries with a black Rodin your 
Hand, and a three-corner'd Cap, and a rufty furred Gown! on, 
they would certainly take you for a Conjurer, and believe you 
had the Art of dealing with the Devil, beyond even Sydrophel 
himſelf; for they could not poſſibly dene fuch Things were to 
be done by the Power of Natures as as younow fhew e 
Machine. 95% ec 00 
kon. I dont b but what you ſay may be true enough. 
leis one of the miſerable Effects of Ignorance, to be amazed at 
every Thing that is not common, and to wonder at Nothing that 
is. Every wiſe Man knows, that the Powers of Nature pro- 
ceed from, and are eſtabliſhed by a Being, all- powerful, and in- 
finitely good; but ignorant People abſurdly imagine, that ſome 
Things are above the Power of Nature, that is, of God himſelf, 
and therefore muſt be performed by the Devil, and his ſuppoſed 
Agents here. But thoſe Notions, as they are equally abſurd, 
iculous, and impious, can only be entertained by People de- 
void of Reaſon ' on the one Hand, and pretended to by Knayes 
and Villains on the other. But to return, 1 muſt ſhew 
you a few more Experiments to make you ſtill more acquainted 
with the Nature of this wonderful Power, one of which ſhall 
conclude the preſent Hour and _ 1 oy EE to another 
Time. „ 11 3 Fn fy! 4 
This Experiment, my 2 ney will farther convince youy 
that Electricity is Fire; for it will actually kindle the Spirits of 
Wine, and ſet fire to Gun · powder ĩtſelf, as well as the common 
Match he you may ny be convinced wy wp Aae 
e f % 2 ö 525 
Euphrof, You ſtill l. of terrible Things. I theſe Kind 
of Biringy are to be made by Experiment, I muſt beg of you ta 
perform them yourſelf; it will be ſufficient for me to have Pre- 
ſence of Mind enough to ſee them only; ; I 1 hape n re, 
of a aerh Can aacd Fire arms. s e TU ee ene 
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lam, Don t put yourſelf into any — they gan- 
not do any Harm to you, or me, as we have now found, by 
Experience, à Very innocent Method of ſetting a to r 
cit, or Powder, without ſo much as a Shoe. 

Zupbroſ. Pray; let me know. your Method of Proteedurs 
fore-handss that I may be a little upon my Waun, in Caſe there 


ſhould be Occaſion. | - bag 


_ Cleon There havgbeen uſually to Methode of 3 
this: Effect: The firſt is as follows. From the End of the 


electrified Gun-barrel, let a braſs Ball be ſuſpended by a ſmall 


Chain, four or five Inches long; then while the Globe is in 
Motion, ſome heated Spirit in a Spoon is held under the Ball, 
very near it; the riſing Fume is ſet on Fire by the Spark coming 
out of the Ball! This has been called the firing of Spirit by 


the attraftive Power of Electricity. — The ſecond Method 


is, by fitting the Handle of a Spoon, or Ladle; into the hollow 
End of the Gun- barrel, and the heated Spirit put in; and thus 
eleQrified, and then a Perſon not electrified, applying his Fin» 


ger near to the Spoon, the Spirit will be fired from the Flame 


ariſing from the electric Exploſion between the Spirit and Fins 
ger; and in this Caſe, it is ſaid to be fired by the repulſive Power 
of Electricity. This Method of firing Spirits is alſo otherwiſe 
performed thus. A Perſon ſtands on a Cake of Bees-wax, or 
Roſin, holding a Chain from the charged Phial in one Hand; 
and a Spoon with heated Spirit in the other; then any non- elec- 
tric Perſon, approaching his Finger near the Fluid, ſets it on 
Fire as before. In the ſame Manner, if inſtead of Spirit of 
Wine, ſome Gun- powder be taken, and placed in the Spoons 
mixed with a little Camphor, and then heated, the Fumes ariſ- 
ing from the Camphor, will be fired, and communicate that 


Fire to the Powder, which will then flaſh aways without any 


Exploſion; hut in theſe Methods of Accenſion, the Perſons oon 
cerned ſuffer the uſual Shock; but Experience has taught us a 
more eaſy Way of producing the ſame Effect, and which'you 
yourſelf might try as inaffenlively; . as . apply en Vina 
ger to common Water. 
Euphraſ. I ſhall take your Word for hots 2 beg to — 
Spectator only in all Caſes, where Fire is concerned; 28 yOu 
AG TE 2 now 
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Experiment, by Way of Introduction. 


know it to be ſo eaſy, you will oblige tne with the 3 
yourſelf. | e n 
Clio. That I will readily 5 and ſhall premile to you one 

— eu obſerve 
this Piece of Iron- wire, bent in the Form bf. A Curve, with a 
braſs Ball at each End. Alſo you will remember; that I 
obſerved to you, the electrical Fluid, when ie pfoeeeds from the 


Barrel, takes à Circuit to it again; by the neareſt Way it can. 


If, therefore, Lapply one Ball of the Wire to the charged 
Phial, the Fluid will circulate, or be conveyed thro? the Wire 
to the Barrel again, without touching me that holds itz the Wite 
being the ſhorteſt Way, and the Flaſh of Light the 
Way, you obſerve, ſo great, as to reſemble Lightening itſelf. 
——=— Therefore, I take the Spoofl. with the heated Spirit, 
and place it in the End of the Barrel. Then I bring the 
charged Phial near to the End, and placing one Ball of the Wire 
againſt the Phial, and approaching the other towards the Spirits 
—— you obſerve, a great Flaſh, attended with an Exploſion, 
which kindles the Spirit, without Ne the —__ Effect ede 
felf. | 

| Eupbriſ; A ſurprizing Eee this, indeed 35 The e 
ſion was ſo fierce and loud, that it really made me leap; and 


innocent as it may be in itſelf, it will ill make me unwilling to 


een it, by Reaſon of its very ſudden and fierce Effect. 
Pray, let me afk you one Queſtion. Have not any of 
you Philoſophers thought of a Method of making this electrical 
Fire ſubſervient to any Purpoſes in the Art of War? For, if 
you could ſet Fire to Powder, as eaſy as you do to Spirits, ale 
it not ſupply the Place of Locks to your Guns ? = 

eon. The Queſtion. you aſk is very pertinent; and ways 


might be found, by Means of a Phial and glaſs Tube only, of 
diſcharging Guns and Cannon in the Field of Battle; but No- 


thing wall prove ſo convenient as the Fire-lock and the Match: 
However; there is a Pleaſure in knowing what may be n 
the it re not 28 N be the _ for Ne | 


CA 
+ 


wy 


* - 5 
0 7 0 * 1 
* a £ . * 4 - 4 4 = £m , I ; 
* * $ , , 1 4 . * 4 # it * R 1 9 
4 a . , BY . 
** : - Ro 
Ts 3 4 * : 1 1 5 
* "I * F/ a » 1 1 * 4 * Fe ; * 4 5 5 4 4 &; e . 1 4 * ** 
— 


42 NA of} 59 07 if Won 


T be agnes, on \Eugeraterny continued, 


Ferch. | 
[Long for the Return of this Evening, wheh 3 you Promited 


this? 
Con. For this Purpoſe, my Euphroſyne, it will be 3 


1s firſt of all, to make a Vacuum, by taking the Air from under a 
f. tall Glaſs: Receiver, placed on an AN which, you ſee, * 


ts. have here provided for this Intention. On the Top of the Re- 
0 ceiver, you obſerve, a Cork ſealed on with Wax, thro' which 
'© goes an Iron-wite, about 3 or 4 Inches below the Cork, and 
tf turned in the Form of a Ring, on the Outſide above it. To 
„ this, the Chain, which comes from the charged Phial, is hung, 


4 and conveys the Electricity to the Vacuum within the Glaſs, 


which, when the Window-ſhutters are cloſe, will be evident 
* enough to your Sight. | | 
d Eupbroſ. J am impatient to ſee this Experiment 
0 have ſhut up the Windows, and made the Room dark. 
„ 
f 
I 


1 


The Chain is hung on the Glaſs.— And now, Chrendows let 
the Boy turn the Wheel, while I attend to view the Effect. 


But Heavens! What do I ſee ?- 


d in a copious Stream from the Point of the Wire. It fills 
f the whole Glaſs, but with a ſurprizing Kind of material Light, 
which ] can ſcarcely call Fire, —It is quite different in Quan- 


8 
f tity, Quality, and every other nenn in — it —_ 


* peared to me before. 

Cen. This plainly Mes that the Matter of EleAticity i is 
* not that very fine, or de ætherial Medium, as many are 
4 fond of ſuppoſing it to be. It appears very plainly of a thick, 
5 groſs Sort of Matter, of a fluid Nature, and is rendered luminous 


by a Vacuum, and Want of common Light. That it is the 
real Matter of Electricity i is evident, by laying my Finger on the 
Barrel; for then it runs all off on myfelf, and you obſerve it no 

longer 


SE 
? 
. 


to ſhewy nie the very Eſſence, as it were, of Electricity itſelf, 
Pray, in what Manner do you nes to e in a eee | 


| Not Fire of the 
[2 common Sort, but ſomewhat, like Milk or Cream, deſcending 
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longer, in the Receiver, - 1 7 I take gf my y Finger it 
rulhes a again from he W Receiver, and fills it with a 
| luminous F I Th Licht, however, is but! very Weak, 
as it is not perceptible in common Day- ligt uk 

ends upon a Vacuum, or Air extremely. rarified ; 35 for if Llet 
tl e. Air into the Receiver, it makes little or no * ea 
even in the Dark, as you obſerve. t 

Eu rel., All theſe Particulars I cannot ay 72 5 bo 
hig he Satisfaction, as they convey freſh Ideas to the Mind of 
fach Things as I could never otherways have known. Indeed! 
in this View of it, it appears of a very groſs Conſiſtence, as if it 
were Particles of Fi ire, Air, Sulphur, and other Parts of Bodies, 
mixed together, i in one luminous Fluid. Pray, what have 1 
| further to obſerve peculiar to this Matter? 

Alen. One Thing is very extraordinary; ; viz. chat, 1 

as all Objects appeared coloured, when viewed through a Priſm 
in common 2 I the Light of Electricity affords no Colours 
at all. 8 2 or Four own en take this Priſm, and 
view it. | 

© Eupbroſ. 1 will. It appears to me no peherwiſe thro! 
the Priſm than without. — ! ſee nothing of any different Co- 
lours of Light, and am fully ſatisfied, as to this Particular. 
Have I any further Uſe of the Priſm ? 


Tad 


"Chon. No; but there is another Method of 8 this 


Phznomenon {till in greater Perfection, by making a more per- 
fect Vacuum than can be made by the Air- pump; the Apparatus 
of which I ſhall now proceed to deſcribe to you, having firſt o- 
pened the Windows, that you may ſee it. On this tall 
Frame of Wood, you obſerve two Cups of Glaſs, partly filled 


with Mercury, in which are immerſed the two Ends of a long i in- 


curvated( Glaſs-tube, in each Part whereof, the Quickſilver ziſes, 
_ above that in the Baſon, to the Height of about 30 Inches; and 


you will find, when it is darkened, how ſurprizingly perfect 
doth the Matter and Motion of Electricity will appear. 
Eupbrof. 


It the interna! Part of the Tube, above the Quickſilver, is a 
Vacuum, or a Space, as void of Air, as can be made, per- 
haps, by, Art. The Manner of making which, you will be 
hereafter. more particularly taught; at preſent, I move the elec - 
teical Ma chine to the Side of the Room, under the Frame, and 


© 3 
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1 but to ſee the-cutious Phænomenon you peak 5 . 


ee 


h efore,” haſte, * Cleanittis, aud men e 


Room is now dark 3 tl 
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wondrous Spectacle, n ieee 
Cleon. I ain er E lay! a Wits from the Harfe to 
the Mertury, in one of the Glaſſes, which conducts the Electri- 
city to the Tube. The Globe is whirl'd round, and be- 
hold! How quick the Lightening flies from the Mereury i into 
the Vacuum of the Tube? ——— In that, how” ſtrong, how 
vivid, how ſenſibly, and how quick it moves through that long 
Space of the Tube ! —— Aſcending in one Part, running 
over the Top, and down the other Leg of the Tube, in an ap- 
parent Rivulet of Fire. When I put my Finger on the 
Barrel, to intercept the Fluid, it flows no longer i in the Tube. 
——— My Finger removed, the Torrent of Fire ruſhes on, as 
before, with an unequal, undulating Kind of edgy >= <7 
. Euphreſ Such a wonderful Appearance of electrical Fire, | 
or rather of a luminous Fluid, exceeds every Thing I could avs 
thought, or expected; the Motion of it is unſpeakably quick, 
and yet ſenſible at the ſame Time. I preſume, it appears thus 
in the Tube, as being confined in Glaſs, tranſmitted firſt from 
the Mercury on one Side to the Vacuum, and from thence to 
the Mercury on the other, from which it is diffipated inſenſibly 
into the ſurrounding Air. | 
_ Chim. | You judge very rightly, Siſter. Nothing but 2 Glaſs, 
or other electric Fube, could confine the electric Fluid; but 
the Velocity of Motion in this Experiment you cannot really 
obſerve.' That is too great to be ſenſible at the Diſtance of ma- 
ny Miles, as has been found by repeated Experiments made 
with an electrical Machine on the Top of Shooter's-hill, and a 
Chain-ConduRer, ſuſpended by ſilken Strings, on the Road on” 
either Side of the Hill, from one End to the other, more than 
2 Miles. The Token was given by firing of a Gun, but the 
Electricity was found at the End of the Chain, as oer n tue 
Light from the Fire; and, indeed, it is a Queſtion wick many 
judicious People, if there be much Difference between che Ve⸗ 
loeityof Electricity, and that of Light itſelf; and, therefore were 
a Chain dr wund hy Nee of the! Earth, the Time 
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which the clerical Fluid would take to run gh it, would 
probably be altogether imperceptible. 

Ei Well ! Theſe are ynaccountable F 2005 to me; 12 
Fur not all theſe Appearances incline People to believe, that 
there is a great Similitude between Electricity and Lightening ? 
It would appear to me to be almoſt the ſame Thing; but that 
the Force of Lightening is ſo much ſuperior in its Effects to that 
of Electricity; for Lightening will kill a Man, rend Trees, and 
melt Metals; but I have heard Nothing more of ein, 
than of its killing a ſmall Bird, and the like. 

Clien. Becauſe you have not yet been told of the greateſl Ef. 
fects of Electricity, * has killed a Max, as effectually as 3 


Bird. 


A latest Pray, how did this werte Cataftropho 


| happen N 


Cleon. I will give you a ſhort Account of i —— After 
obſerving the Phænomena of Electricity, People were ſoon in- 


duced to enquire. what Relation there was between that and 


Lightening, and to imagine, that what they had obſerved of poſi- 
tive and negative Electricity, among ſeveral Bodies on the Sur- 
face of the Earth, might likewiſe obtain, in ſome Meaſure, be- 
tween the Clouds in the Heavens, i. e. the Clouds might be 
electrified ſome of them poſitively, and others negatively ;-ſo 
that thoſe which are charged with a greater Quantity of this elec- 


trical Matter would, upon meeting with others that contained 


2 leſs, diſcharge their Overplus with ſo much Violence and Ex- 
ploſion, as to cauſe the Lightening and Thunder which we ſee 


and hear. From hence they concluded, there was great Reaſon 


to ſuppoſe, that the Air was filled with this electrical Fluid, and 
that of Courſe, they could contrive to find by Experiment the 
Reality of ſuch a Thing. The flying of a Kite was looked up- 
on as the heſt Expedient for this Purpoſe, which accordingly was 
tried by ſeveral Gentlemen Abroad with great Succeſs ; for in- 
Read of holding the long Line by a Packthread, as uſual, they 
tied on 2 or three Vards of a ſilken String near the End, which 
they held in their Hands. This prevented the Electricity from 
coming to the Perſon who directed the Kite. At the Place 


where the Silk was tied an to the Hempen-cord, there deſcend- 
| | | ed 
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ed a Packchread / ſtrin wick the fame Phial at che End of It, 
uſually applied to the Gun · barrel; now; bythis Means, it was 


certain, as the Rite was à non- electrie Body, and the String 


by: which it was flown, they would certainly convey the 'Elec- 


tricity in the Air to the Phial, which would be found by.apply- 


ing the Finger, or any other Obe to it, as uſual. Which 
accordingly ſucceeded, and at ſome Times o any er 
2 * Well! 0 
5 e ale Ws ba ing the to à great 
Height indeed ! The Story of N Fire ee 
Heaven was hut a — Fable; but the modern Philoſo- 
phers have, it ſeems, realised it. They make nothing to de- 
prive Joe of his Artillery; and that which was thought to be 
Miracle in E#f2's Time, is now but the common Amuſement 
of the Nirtugi. They hot only call Fire from: Heaven; but 
take it without aſking, whenever they pleaſe, Such Ex- 
ploits far ed any Thing Antiquity chas to boaſt of. I 
ſhout be Extremely afraid to try any of theſ celeftial Experi- 
ments; but yet, ug 15 N _ en the Na- 
ture and Manner of e t 
"Choi I. will take care to — — 
Four by taking you to a — who 9 
Apparatus for that Purpòſe, and vill be extremely pleaſed wich 
an Opportunity. to ſatisfy your Curioſuy, in the moſt entertain - 
ing, and innocent Manner Thro' an open Window, in the 
uppermoſt Room of his Houſe, = large Pole is ſuſpended on ſil- 
ken Strings within the Robm, and duly balanced; ſo that a tall, 
iron Rod, fixed in the extreme Part without, and aſcending above 
the Height of the Houſe, ſhall not be able by the Forde of Wind, 
or otherwiſe, to turn che Pole about. From the inmoſt End 
of this Pole, a Chain, pn fiken Strings, is carried: down the 
Stairs to the lowermoſt Part of the Houſe, where is placed. the 
uſual Apparatus of edleQriealInftruments. ' As the Iron- rod on 
the outmoſt End of the Pole it che highæſi Object in the Air, the 
electrical Fluid, when it abounds in the Clouds, and in the Air 
will natorally flow-to the Tap of the Rod; from thence. be con- 
ducted to the Apparatus below, where the Phial. 
the Electricity by a Snap. . Where you will ſee the Leaf- 
gold, ns other light D attracted. and repe lle. 
Vu Vou 
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| Dis: of Scentry as this. 


Lou „ well alſo hear the Bells ring om a ſudden, "as if by Enchant 
ment; and by Means of two very; light Balls, ſuſpended — 
flaxen Threads, you! will ſee his curious Method ke 
heather the Electicity is from a Cloud, gjecrified poſing, . 
- Hegatively : - And whether it be aſcending into the: Air, 
or deſcending thenge to the Earth. Theſe, Things may 
poſſibly. ſalute your Eyes and Ears, at the fame Tim Fort are ſit- 
{uy with him at the Tea- Table. 3 
Eupbreſ. Nathing would be fo: agreeable” to me. * ſuch 
How poor and low muſt 
all vulgar Amuſements be, When ggmpared to this! 
One: would think ſuch a Gentleman would have all the World 
to viſit bim; for my own Farty ſhould think it an Entertain- 
ment for Angeles rather than for Men, —— 
chen thifk every ee of, F onane has not, ſuch am Ap- 
1 n v. v2 3yorti 7 71 1 
Cleon. It is not ſo AY to be wondered at as you, imagine. 
2 eaſy to aſſign: ſeveral Reaſons wh they have not. 
Tbe firſt is; chat every Gentleman's Houſe is not properly fitug- 
ted for this Purpoſe; for ſuch a Houſe ought to be the higheſt 
in tlie Pld, - of diſtant from any other. Secondly, ſuch an ex- 


| traczdinary Entertainment would lay hum under an Obſi gation 


(as you obſerve) of having more of his Neighbours on 
than he would at all Times chuſe. And laſtiy, another Reaſon 
18; that Gentlemen of Fortune have not always the Felicity of 
a Philoſophical Taſte; tho” the Expence, or Trouble. of erect 
ing fuch an Apparatus would be next to Nothing, when compar- 
ed dvith the Sums of Money they other- ways expend to no Pur- 
poſe. We ve too late in the Day for any Enterprizes of this 
Kind. Had this Thing been known 50 Vears ago, there had 
then been tel n of W e to * 2 8 
mw f ; 1 
En Pbrof.- Tifadr thens is s but. too. much Truck in S5 you 
Ay. But Tn impatient to hear more of the Fate of that 
Philoſopher, whom. you juſt now ſaid; was killed by this? Fire 
from Heaven. en what was: _ Name, asd how was i 
brought about? K + 

Clean. This. unhappy Perſon - was hs Lag a taduf: 


-trious Proſeſſor Rirbman, at Peterſburgh, who loſt his Life by an 
* electrical 


-I am arnazed, 


and katy ÞP wiioserHfy. J2$ 
dlectrical Stroke, or Shack, on the th of agu, 1753; as he 


was obſerving, With Mr. Sate ( (Engraver to the Royal Aca- 


demy there) the Effects of Electricity upan his Gnomon, or Elac- 


nameter, during a Thunder-ftorm. Mi. Sato ſaw a Globe 
of blue Fire, as big as bis Fiſt, jump from the Rod of the Ap- 
paratus towards the Forehead of Profeſſor Richman, which was 
at that Inſtant about a Foot diſtant from the Rod. It was at- 
tended with a Report, as loud as that of a Piſtol; and he fell. 


down inſtantly dead. His Apparatus was perfectly inſurated 


(or ſuſpended) by ſilken Strings, and had no Communication 
with the Earth; by which. Means, the great Quantity of elec- 
ical Fluid, with which the Apparatus was replete, from the, 


Vaſtneſs of the Cauſe, diſcharged itſelf thro! the Profeſſor's 


Body, being the neareſt non- electric Body in Contact with the. 
Floor; and this was unfortunately the Cauſe of his Death, 

Euphroſ. It chills my Blood, to hear of ſo diſaſtrous an * 
cident |! Now you tell me this, 1 ſhall be afraid to be in 
the Houſe where ſuch an Apparatus is found. I muſt beg you 
to excuſe my Viſit to the Gentleman you propoſed. Iam 
all over Horror at the Thoughts of it. 

Clean. You need not terrify yourſelf to that Degree. Such. 
Diſaſters bappen from our not being acquainted with the Force 
of natural Powers; but when we do know them, we can eaſily 
dude them. You know the old Saying Happy are they whom 
ather Folf's Harms make wary. We know the Rock on which 
he ſplit; and, therefore, can ſteer a different Courle, in trying 
theſe Experiments. We can chuſe whether we wil] let the 
Electricity. go thro' our Bodies or not; we can try its utmolt 
Force without feeling any of its Effects ourſelves. 

Eupbroſ. You have related to me ſome of the dreadful, and 
deadly Effects of Electricity 1 pray, do you know of no ſalutary, 
or beneficial Conſequences of its Application? I think, I have 
keard it mentioned as a medicinal Expedient in many Diſorders, 
incident to human Nature; pray, What: do yu know certainly 
of it in that Character? 
| Cleon, Like yourſelf, I have nord oh many great Effects, 
and Cures performed by it. It has been reported, thay 
Electricity has made the Lame to walk, the Blind to ſee, ang 
the Deaf to hear; that it has cured Rheumatiſms, Palſies, 

Uu A: 27 * Spaſmatię 
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Spaſmatie Contortions, and what not; ——— but how far 
theſe” Things have: been true, J cannot take upon me to ſay, 
having never been an Eye-witneſs to any Cure done by it. 
Phere is good Reaſon, however to believe, from the undöubted 
Feſtimony of others, that many eonſiderable Effects in Medi- 
cine and Surgery have been produced by it. * One Gentleman 
in particular has publifhed a large Account of Cures performed 
this Way, and ſome of them very extraordinary. One 
Thing is worth «bſerving, chat a new Method of practiſing 
Phyſic, by a Kind of ellctrical Inſdiration, has proved, upon 
Friab, unſuceeſsful, to the great Diſappointment and Mortiff- 
cation of the Beau Monde. For ſtill, alas! the Beaus and Belles 
are obliged to have Reoourſe to the groſſer Methods of Evacua- 
tion,” by Doſes, as other Folk do. And now, my Euphbreſine, 


I think, I have pretty well done with the Subje of Electricity; 


having ſhewn you ſuch Experiments as I judged moſt proper to 
give yqu an Idea of the Nature, and Genius of this ftrange and 
ſurprizing Power. There are innumerable others, with which 
you may entertain yourſelf, either -by-reading, or practiſing of 
them on the Machine, as you think proper, at your Leiſure 
Hours: What further may be done in Electricity, muſt be leſt 
td the Diſcovery of future Experiments. In this Caſe, as in 
all others, People are extremely apt to run into Extremes, and 
pretend to a great deal more than they have any Grounds, or 
Reaſons for: Thus, many have vainly imagined, that the whole 
Solar Syſtem is kept in Motion by Electricity. This 
Fluid, they are very poſitive, is the fame with the ſubtle Spitit 
which Sir Iſaac Newton has often mentioned; and which is migh- 
tily talked of by our modern Virtugſ, and as little underſtood. 
424. Others make no Scruple of accounting for almoſt every 


Thing they ſee in Nature by it. They find an electrical Ma- 


chine a much eaſier Introduction to Philoſophy than Euchd's 


Elements, or the Newtonian Principia, In ſhort, they have 
Happily found out an eaſy, and cheap Method of being wond'rous 
wiſe, and doing as much in half a Year, as Newton himſelf in 
half a Century. But we will leave this Species of Philoſophers 
to their own Deluſions, and Dotage; and, in the next Place, if 
| be agreeable to you, we ſhall proceed in our Speculations on 


2 Tha Mr. Lowvet, of Worceſter, 
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other Properties of the Air, and eee, F. ho Joſey: 
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to attend your philoſophical aaa this — 
Cleonicus, if it ſuits ou. 

| Chon, Nothing can be more n The Maving. is 

the prime Time of the Day for ſuch Purpoſes; but Buſineſs, 

which is the Baſis: of Life, obliges us ta applyit other-ways, 

and Leiſure only recommends the Evening, when ſomething 

ſeems wanting to recruit and exhilerate the Spirits, languiſhing 

with the Labour of the Day. Hence thoſe incredible Numbers 


we every Night obſerve erouding the Theatres of Plays, Operas,, - 


and Oratorios, for a few Hours Amuſement. to the Senſes 3 and 


thoſe, generally ſpeaking, low enough too; while-fey attend 


to Leflons on the Sciences, and the noble Reſearches of Philoſo- 
phy. The Morning is fine, and we ſhall, with Pleafurez 
ſee what we are about. I ſhall therefore, take this Opportu- 
nity to explain to you ſome of the moſt obſervable Properties of 
the Air, which yet remain to be conſidered, how far we may re- 
duce them to Uſe in real Life, and n the ſame by * 
Inſtruments and Experiments. j 


Eupbroſ. This will afford me the higheſt Pleafure, Baez 


what are we to begin with firſt? . 

Cleon. The WEIGHT of the Air is the moſt e Pro- 
perty thereof, every Way conſidered. The whole Frame, and 
State of Nature are intereſted in it; and particularly the Life 
and Health of Animals, and Plants. Then the variable HeaT 
and COLD: of the Air will command our Regard on many At. 


counts; and, in the laſt Place, we thai find it our Intereſt to 
advert 
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advert on me differenit Degiees of the Morsruze and Dzywrss 
of the Air. The Weight of the Air we ſhall illuſtrate by the 
BAROMETER ; the Heat and Cold by the THERMOMETER; 


and the Moiſture and Dryneſs by the Hy GRomETER. 


Eupbroſ. wn _ particular Cafes does the menen of the 
Air moſt affe * 


Clean. By its nee Prefure on x the Syſtem of 
a] Fibres, it gives them their proper Tenſion or Tone; or, 

to uſe the Phyfician's Phraſe, it braces up the Fibres to the Stan- 
dard of Nature, ſo that their Actions on the Fluids are exerted 
with ſuch a Degree of Force, as to cauſe a due Circulation of 
the Fluids. In ſhort, the Weight of the Air, in the Animal 


EEcohiomy, is like the Weight of a Clock in Mechanics, which 
"gives Motion to all the Machinery, and is the regulating Prin- 


ciple of the whole. Moreover, the Air,, by its Preſſure, ruſhes 
into che Lungs of alt Animals, ſets thoſe noble Ventilators to 
Work, communicating, by that Means, a vital Principle to the 
Blood, which flows through it in the freſh, 1 wholeſome Air 
that we breathe in, in conſtant Reſpiration;« In like Man- 
ner, we find the Air is Very Way neceſſary for Vegetation; the 
Bodies of Plants, as well as Animals, are properly organized to 
eireulate this neceflary Fluid; and, by ſome Experiments, we 
ſhall ſee hereafter, it- . _ tans my Ry 3 

tities of Air. 1 Won 

— wphrof If this bs dhe Cate, a our Life, as welt as our 
Health, depends ſo entirely on the Weight of the Air, I think 
it behoves every one to get the beſt Information: of this great 
Principle that he poſſibly can. Pray, what Methods do RR 
fo make it moſt eaſily -known to Mankind? 

Clem. The Experiments of the Air-Pump are beſt —_ 
for this Purpoſe. They ſhew the univerſal Neceſlity of. this 
Wind; but the Barometer is that Inſtrument alone, which mea- 
ſures the Weight of the Air, and conſequently, will give the moſt 
adequate Idea thereof to your Mind., This will ſhew. yowits 
gradual Increaſe and Decreaſe of it at different Times, by which 


we may, in a great Meaſure, judge of the falubrious State of 


the Air; for by this, we can fee when the Weight of the Air is 
greateſt, and, conſequently, moſt conducive to our Health; Alſo, 
when it is leaſt of all, and therefore to be upon our Guard againſ 


any 
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any Inconvenienoies that may ariſa from thence 5! 3 
times affect not only our Health, hut our I 
| Euphroſs Pray, what do yon mean hy tunes, in Regard 
to the Barometer? Is tat any — good or ill Suc- 
ceſs in Life N Does our Riches or Povert 


Clean. I can aſſure you, my. Eupbrohne, that it is, a 2 Matter 


of more than meer Plesſagexy, and whether People think of it 


or not, it is certain, they are richer or poorer for heing more 
or leſs prudent iii their Conduct / in Life; and, therefore, {inet 
the Barometer moſt; certainly indieates the: State of the Ai in 


Reſpact to its Weight, it follows, that it muſt likewiſe, at the fame 
Times: ſhew us, not only the ꝑreſent Cirtumſtanpes of the H. 
ther, but alſo prognoſticate the futum Qhanges that may immę- 


diately happen; and) on ſuch Fore-knowledge you will readily 
allow, a great deal muſt depend. Ifla Journey. on Land be in- 
tended, a wiſe. Man would conſult, his Weather- glaſs; and is 
thereby prepared to avoid the Rain and bad Weather which 


might. probably, ave; gecaſioned his catching Cald, the too 


general. Cauſe of an ill State of Healthy-and'vftentimes the Loſs 
of Life, ———lf; you, were to ge:-dy Sen, and there be any 
Hurricanes or Storms depending, the. Barometer proves a faith- 
ſul Monitor, and gives you previous Notice of the fame. 
Laſily; in Regard to the Buſineſs of Huſbandry ; a Perſon, poi 


ſeſſed of a Baromgter knows the proper Seaſon for applyi ing the 


Sickle or Scythe; when the ignorant Farmer cuts dow his 
Corn and his Hay improvidently, Ard leaves them ta maceratt 
and ſpoil i in the ſoaking; Showers that fall. '3 ifng 
Eupbroſ. If the Barometer be of ſuch mighty Confirms as 
you repreſent, it is ſurprizing to me, that every Man in the 
Kingdom has not one of them in hig Houſe. Who would, for 


the ſake of ſuch a ſmall Sum of 1 want a n Index 


for Life, Health, and good F Ortune! R. 
; Cleon;; There art few People 1 . a Weder 


glas of one K ind or other, they are ſo ſenſible of the Benefit of 
it in general; but it! is in this Cafe! as in many others, if they 


get but an Inſtrument with a Name to it, and for a very little 


Money, they are ſatisfied.z not regarding the Truth, or intrin 


40 A of a good Conſtruction. 
2 


vm? * depend 
on the Heavineſs or Lightneſs of the Air, Chanicus? : "ny 
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Hupbroſi By what you lay, there are different Sorts of Bars. 
meters ; I hend be glad te Eno he 1 2 and hi 
afferent Kinds of them are in Oe. mall &; 
Clin. I fhall firſt ale ou the Aber of HEN 
the belt Sort, and then point out the Forms —— 
the Reſt. I have here provided you with what wwe may 
piapetly call a 2, fl nubert, eonfifting"of-a Bartmetdr of 
the beſt Sort, a Tharmimurer and a Hhęromelex, all in one Frame; 
Þy which the State of che Weather, in all the above. mentionel 
Neſpectu, may be ſeen at one View. Here it is. 
i Buphriſe The Inſtrument appears not leſs elegant than uſs- 
ful: It makes à Piede bf ornamental! Furniture for a Gentle 
Muhs Purlour, er- Study; and, I think,: che moſt fo of any one 
Thing TnOw of the 'Phitoſophical Kind. The large Tube in 
the Middle is the Buremrer, Lſteꝗg and ydu may naw; if you 
Neaſe let me know your Method of ling it Wit Quiek- fler, 
andlikewiſe explain to ſl how 'that proves the Meafure ani 
the Weight of the Alr. * 74 ; bievs 03; bac bn {8 yaooT j 
Cin. That I. all inflantly 069 in ſuch a Manner, that 
Wer er any one elſe, may practiſe it with Pleuſure afterwards. 
Thus the firſt Thing to be done is; to take tiris Phidliof 
Mercury (which is about one Pound and a Quarter, made very 
r tis Purpoſe) and to heat it by the Fire; chen, 
this Glaſs-tube, which. is no. empty and wery elehn, is to be 
heated by the Fire likewiſe; and ithen rubbed pretty briſtely with 
a Piece of Leather, or Cloth, juſt befbre the Metcury is pouret 
in. In the next Place, chis little, Naper-funnel, with 
the ſmall Hole in it, is neeeſſary to cenvey the Quick - ſilver in 
# fine Stream to the Tube, filling it by be e eee 
he which you ſee me new perſormm. * ut 
' Buphrof. And a very pretty Sicht Ty A 6 the Quick 
Glvet trickle down the Tube. But I obſerve, as the 


Quick-ſilver riſes in the Tube, there are Bubbles of Air in ſs- 
veral Parts of it left behind. Pray, . do yo get — out, 
when the Tube is filled? OO 0000 2, „ el 

Cleon. There are ſeveral Methods by which this may 1 
but the beſt is as follows I continue pouring in the Quick- | 
fiwer till it fills the Tube 2 an an of the e then 


ſetting 


* 


uſs- 
the- 
one 
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you 
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ſetting down the Phial, 1 apply my Fi inger, hard and cloſe, up- 
on the Top of the Tube, and then invert it; by which Means, 

ou ſee, the Air, which was on the Top, now riſing thro' all 
the Quick- ſilver, gathers every Bubble in its Way; then I revert 
the Tube, or turn it up again; the Bubble of Air now re- 
aſcends, and if any ſmall Bubbles remain, they are now taken 
quite aways and the whole Body of the Quick-ftlver is left en- 
tire. Look narrowly at it, and tell me if you can ps” 
ceive one ſingle Bubble of Air. 

Euphroſs Not one. It is quite pure, 880 beautifully 
black, like Jet. - Pray, what do you next? 

Clzon. I take the Phial, and fill the Tube to the Top. —— 
Then, I pour the Remainder of the Quick- ſilver into this Tea- 
diſh; and putting my Finger faſt on the Top of the Tube, 1 
once more invert it, and put my Finger, with the End of the 
Tube, under the Quick- ſilver in the Cup; then, with- 
drawing my Finger gently from the Tube, ſo that the Mercury 
in the Tube and Cup may readily unite, without a Particle of 
Air getting in. And now you ſee the Silver ſubſide, or 
ſink down from the Top to its neceſſary Height. 2 | 

Euphroſ. Very good, it does oo. But why does it not fink | 
lower, Cleanicus? | 
| Chon. It can fink no lower ; becauſe the Air wil fupport o 
much in the Tube as is equal to its own Weight, upon the 
ſame Bafe, with that of the Quick-ſilver; for when two F luids 
mutually preſs upon each other,' they will always keep moving, 

*till they come to an Equilibrium, or where the Weight 1s on 
each Side equal, and then they 2 — neceſſarily ſuſtain each 
other at reſt. 

Euphref. I nee you told me, chat che Weight of the 
Air upon a ſquare Inch was equal to about 15 Pounds, and by 
this Experiment, I ſuppoſe, if the Tube was of a ſquare Form, 
and the Bore of it equal to a ſquare Inch, if it was filled with 
Quick-filver and Memel ſi this ſmall one) in a proper Quan- 
tity of Mercury, the Mer then would ſubſide to the ſame. 
Height with this, and the Thus Column, ſupported, would 

weigh about 15 Pounds: Am right fo far, Cleonicus ® 

Cleen. Very right, indeed. As by this Experiment, 
you ſee the Weight of the Mercury in the Tube is always of 

Al an 


2 
= 
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an equal Weight with a Column of Air, of the ſame Baſe, and 
of the Height of the Atmoſphere; ſo it muſt canſequently be an 
adequate Meaſure, at all Times, of the Weight of the Air; 
and in this Manner, you ſee, the Barometer-tube is Placed in 
the Mercury, in the Baſon at the Bottom of the F rame in the 
Weather-glaſs. 

Euphroſ. I do. But, why is it W to have fo 
large a Quantity of Mercury i in that Baſon? _ 

Clin. The Quantity i is not ſo large as you imagine from i its 
Surface. It is but ſhallow, tho' the Surface be wide; 
for was the Suiface not very large indeed, it would, in ſome 
Meaſure, riſe and fall with that of the Mercury in the Tube, 
- which ought by no Means to be; for the Height of the Mercury 
in the Tube is always meaſured from the Surface of that in the 


Baſon, and therefore, unleſs the Latter was always to continue 


the ſame, the Variations of the Former could never be duly eſe 
timated. | 

Euphreſ. I fully 1 your Meaning i in this Reſged. 
What elle is neceſſary to the Perfection of this Inftru- 


ment? 
Clean. The Size of the Bore, which . to be never leſs 


than two Tenths of an Inch, nor need it be more than four; in 
Tubes of a ſmall Bore, there is a ſenſible Force of Attraction from | 


the Sides of the Tube, which prevents the free Motion of the 
Quick-filver in it, and in ſuch Caſes, no Alteration in the 
Weight of the Air can be ſeen, till it is great enough to over- 
come that Force of Attraction in the Tube, and therefore, thoſe 
Weather-glaſſes, which are made with ſmall Tubes, hold but a 
little Quick-ſilver, and come very cheap; but are, at the ſame 
Time, good for little or nothing to the Purchaſer ; whereas, 
on the contrary, in the Tubes which are large, and will hold 
near a Pound of Quick-ſilver, the Weight of it will render it 
independent of the Attractation of the Tube; its Motion will 
always be free, and it will ſhew the,yery firſt, and moſt imme- 
diate Alteration in the Weight of the Air, and, in ſhort, no 


other Barometer, than what I have now deſcribed, will do this, 
and conſequently, this, as it is the * ſimple, ſo} it is the beſt 


 Buphr 


Fomm of any. 
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Euphraſ. You have convinced -me very rationally, that 

this muſt be the beſt Form of a Barometer. But why, then, 
is there ſuch -a Variety of other Forms of this Inſtrument, if 
this be the beſt of all ? For I remember, upon a Viſit the other 
Day, I ſaw two Barometers in the Gentleman's Parlour, of a 
very different Form from this; one of them had three glaſs Tubes, 
bent almoſt horizontally towards the Top, and diſpoſed between 
ſeveral rich filvered Plates, with curious Engraving, and a charm- 
ing gilt Frame; I think he ſaid, it coſt him fix or ſeven Guineas. 
——— The other, conſiſted of a very long Tube, bent at the 
Bottom, and turned up again to the Top of the Frame; the 
firſt Part, I obſerved, was filled with Quick-filver, the other, 
with a Sort of blue Liquor, but what, I don't know. 
Pray, why do Gentlemen chuſe theſe other Forms ? 
Chon. Several Reaſons may be affigned for it. Firft, 
every Gentleman that wants a Barometer cannot be ſuppoſed to 
know which is the beſt Form: When they apply to the Shops, 
they are very gravely, and honeffly perſuaded to buy that Sort 
which the Shop-keeper has at Hand, and which his Profits are 
largeſt upon. In the ſecond Place, they are alſo told, 
that the Motion of the Quick-filver (or other Fluid) is five or 
ſ Times as great in thoſe of a bent, or diagonal Form, as in 
the ſimple, upright one, and they immediately conclude, that 
they muſt be ſo much better of Courſe. A third Reaſon 
for ſuch a bad Choice is, that many Gentlemen, as well as La- 
dies, affect to have Things very fine and ſhowy, and ſuch as 
ſhall make a grand Appearance. - And to mention no other 


Reaſons, unleſs an Inftrument be coſtly, one Sort of Buyers 


will have no great Opinion of them, and the Retailer will find 
it, very often, a difficult Matter to diſpoſe of his Goods to 
theſe Sort of People, without a magnificent File. 
Euphroſ.. But all you have now faid falls ſhort of the Satiſ- 
faction expected, ! imagine, when People buy fuch 
Things, they have a greater Regard to Uſe than Decoration, 
and would always be fond of that which was beſt in its Kind; to 
which People of Fi ortune might annex as ſplendid an Apparatus 
a5 they pleaſe. But if the Scale of Motion for the Quick- 
ſilver, in the compound, diagonal Barometer, be ſo great, as 
to amount to no Jeſs than 40 or 50 Inches in Leiigth (as you hit: 
Xx 2 ed 
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ed juſt now), and in that which you recommend the Scale is | 
mitted to three, I profeſs I am. one.of them that c: cannot * 
fee why thoſe ſhould not be preferable to this. 

. Chon. The Reaſon why you do not, is, becauſe you have not 
webs that the principal, and critical Uſe 'of a Barometer 
is to ſhew the firft Alteration in the Weight of the Air, which 
ought to be known for the more early and certain Prognoſtics of 
the Weather, and for being the more duly prepared for the Con- 
ſequences of it. — A Teleſcope, that would not ſhew the 
Moments of the Beginning or End of an Eclipſe, ought not to 
be called an aftronomical one, or thought, by any Means, per- 
fect in its Kind; a common Teleſcope, or a Bueket of Water, 
will ſerve incurious People for viewing an Eclipſe; and ſo any 
Sort of Barometer will ſuffice for ſhewing the Alteration of the 


Air, when it has already happened. The long Scale is only a | 


vulgar Error ; there are better Methods contrived to anſwer the 
ſame Purpoſe, in a ſimple Barometer, for ſuch as have Ingenuity 
enough to uſe them; I mean, a common Underſtanding only ; 
for little more is required to be Maſters. of the niceſt Parts of 
this Art, when we get into a right Way of thinking about it. 
Euphroſ. I am not ſatisfied yet; tho* there may be great 
Truth in all you have ſaid. You have not yet told me why 


a Barometer of a large Scale will not ſhew the firſt Variation of | 


the Weight of the Air, as well as this of 2 ſmall ne. 
Clan. Well; you have brought me to the Point, and J will 
now declare the Reaſon to you. - The Mercury, in thoſe 
large Scales, does not reſt, or depend on the Air alone, but on 
the Tube in which it is contained, and the longer the diagonal, 
or bended Part of the Barometer is, and the greater their N um- 
ber, the more will the Quick-filver reſt on the Tube, and the 
greater, of Courſe, will be the Impediment of its Motion; for 
it is here conſidered, as a Body moving up and down an inclined 
Plane, and then the Reſiſtance that is given to ſuch Bodies, con- 
ſidered mechanically, joined with what reſults from the natural 
oheſion between the Quick-ſilver and Glaſs, muſt prove a con- 
Gderable Obſtruction to its Motion; and, till the Weight of 
the Air be lo far altered as to overcome thoſe reſiſting Forces, 
the Motion of the Quick- ſilver cannot begin, and therefore it 
muſt be conſiderably after the Time that it commences Motion 


in 
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When I have ſhewn 


in the upright, ſimple Barometer. 


ou ſome Experiments in Mechanics you will be better able to 


underſtand the Reaſon, and Truth of what I now tell you; at 
preſent it will not be worth while to ſpend more Time in ſhews- 
ing how this Principle of Reſiſtance, will ever lie as an inſupe- 
rable Obſticle to the Perfection of any other Forms of Barome- 
ters. 


zneſs to recommend it. 
Gentleman has lately 9 to ſhew the Height of the Mer - 


cury for every Day i in the Year, deſerves very. much to be ad- 
mired for its Mechaniſm and Contrivance, but is too expenſive, 
and liable to the Objection of inaccuracy with the Reſt of the 
compound Form. 


Euphroſ, 1 ſee, you are determined to admit of no Conftruc- 


tion of this Inſtrument, but what I here have; therefore, pray, 
Jet me know how I may render this ſhort Scale equivalent to a 
large one, as you juſt now imply'd might be done. 


Clean, The Scale, at preſent, contains but three Inches, and | 


each Inch is divided into ten equal Parts, which you ſee are vi- 


ſible enough to the Eye; therefore, the whole Scale contains 


thirty viſible Parts. 2 much further would you chuſe 


to go? 

Eupbroſ. You may depend upon it, my Curioſity will carry 
me as far as I can poſſibly go, in that Reſpect; and yu! can beſt 
tell me, where I muſt ſtop. 


Clean. That Iwill do. Vou may have each of theſe 30 Parts 


divided into 10 others, by Means of a little Sliding- piece of 


Braſs, whoſe Index upon the Top, points exactly to the Surface 
of the Quick-filver i in the Tube; from this Index, it is divided 


into 10 equal Parts, which are juſt equal to 11 of thoſe on the 


Scale. This little Artifice goes by the Name of a Nonius (being 


the Name of the Perſon who firſt publiſhed it to the World). As 
10 Diviſions on the Nenius exceeds 10 on the Scale by one whole 
Diviſion; ſo one Diviſion on the Nonizs will exceed on the Scale 
by 28; two, on the Nomus, will exceed two on the Scale, by 
2; 3 three, by 3, and ſo on; therefore, whenever you place 
the Index to the Surface of the Quick- filver, you will ſee what 
Diviſions on the Nonius and the Scale coincide; and the Num- 


ber on the Nonius ſhews wow many Parts of Ten, the Index i is 
| Y above 


The Fee, has more Ingenuity than Ex- 
And that Barometer, which a 
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above the Diviſion on the Scale, next below it? "ae bn il 
85 not 2 0 1 IGG and Tenths '& bot 


equal Perks, which. is as Kart as s the moſt engl uk 
can deſireeQ. growing 

Eupbroſ. An is" may be true enough for ou bt T know; 
but unleſs * you can explain i it to me by an e you maſk 
well tell the Story of your Nonius to my Linfiet, as to me. wg 

Cleon. I make no doubt but you will eaſily underſtand itby 
an Example or two, which you ſhall perform yourſelf, that y $i 
may be the more ready at it another Time. 

Euphreſ. That pleaſes me well: 
do firſt ? | 

| Cleon. Caſt your Eye on the Barometer, and move the In- 
dex of the Nonius nicely to 1 of the Quick-filver in the 
Tube. 

Eupbroſ. This I have done. 
to be obſerved? 

Chon. Look the Diviſion on the Scale, that is next below 
the Index of the Nonius, and tell me what it is. 

Euphroſ. I will look. It is the ſecond Diviſion above 
30; by which, I perceive, the GW ſilver is more «an 1 In. 
ches and -2; of an Inch high. \, 

Clin. Very right; and now you are to tell mb how mach 
more, by obſerving what Diviſions of the Nonius and Scale coin. 
cide, which you are next to ſee, 

Euphroſ. I obſerve, the fourth Diviſion upon ah Nodes i is 
juſt againſt the Diviſion _ wn Scale. Dt what doT 
learn from thence ? | 

Cleon. From thenceitis 8 thin the Index h advanced 
four Parts out of Ten, from the ſecond to the third Diviſion of 
the Scale above 30, ——— And therefore, the whole put toge- 


- But, What am 11 to 


| What is the next Thing 


ther amounts to this, that the Quick-filver in 'the Tube ſtands at 


the Height of 30 Inches fs of an Inch, and of of another; that 
is, 30 Inches, and 240 Parts of another Inch, is- the Height of 
the Quick-filver. - . 

Eupbreſ. Very good; I ſee byt chis rainy: thas' I can deter- 


mine the Height or Motion of the Quick-filver to the hundredth 
| Part 
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Part of an Inch ; which I am ſure will be ſufficient for my. Pur- 
poſe; ; and, 1 ſuppoſe, for any one's 4 there any 
Thi far hers in, regard to Parameters, worth my Notice at 
this ime? | 
Clan. | could obſerve 1 to you many other Circumſtances, 
and Particulars, relative to Barometers, but I judge it would be 
Loſs of Time, at preſent, as my only View in theſe Conferences 
with you, is to make you acquainted with that which is beſt, and 
moſt perfect i in its Kind, among the Iuſtruments uſed, in every 
Art or Science. We ſhall therefore diſmiſs this this Subject, and 
proceed to conſider another Inſtrument, by which we explore 
the various ; Degrees of Heat and Cold i in the Air, lor the Sub- 
ject of the next Leiſure-hour which occurs. | 


DIALOGUE IX. 


0f the Nature and Uſe of TusRMoMETERs, and 
their V. ru of di 2 can uin. 


A now an mo. — of putting you in Mind 


of your Promiſe of explaining to me the Nature of the 
THERMOMETER; by which you e che Weyroon of Heat 
and Cold in the Air. | : 
Clon. No- hody is aue cradle? to | Full * of 
that Kind, than myſelf, and I ſhall embrace every Opportu- 
nity for that Purpoſe z, eſpecially the preſent one. The Na- 
ture of the Thermometer is, undoubtedly, reckoned among the 
pleaſanteſt Speculations in Philoſophy. As the Deſign of this 
Inſtrument is to. give us an Eſtimate of the Heat or Cold in the 
Air at all Times, it is evident, it mult be of the utmoft Confe+ 
quence. upon mapy- Accounts; ſince the Health, and ronſe 
quently the Life, of Man is greatly affected by this Qunlity of 
the Air; I need not give you Inſtances of the manifold Miſeries, 
Diſeaſes, and other Misfortunes that have happened to Mankind 
in every Age, from the * and Extremity of Heat 
and 
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and Cold in the Air, and therefore, we cannot lle too ſulliciens. 
Iy inſtructed in all the proper Methods of guarding againſt them; 
and not only ſo, but the Vegetation of different Kinds of Plants 
and Trees depends upon a peculiar Degree of Warmth or Heat 
in the Air, Water, or Earth, in which they grow, andi the 
Thermometer is found to be the principal 1 for all ſuch 
Purpoſes. 

Eupbroſ. As this is the Caſe, it will undoubtedly follow, 
that the Ingenuity of Men of a philoſophic Turn, muft haye 
contriv'd and introduced many different Forms and Structures of 
this Inſtrument; I ſhould be glad, therefote, to know what they 
are, and how many? _ 


Clin. I muſt obſerve to you, i in the firſt Place, the Rationale 


of the Inſtrument in general, and then recount to you ſome of 
the beſt Methods of conſtructing a Scale for its Uſe. — 
In the firſt Place, therefore, you are to obſerve, that every 
Cauſe is beſt eſtimated or meaſured by the Effects which it pro- 
duces, and ſinee, in moſt Bodies, the Effect of Heat is an Increaſe 
of their Dimenſions, therefore the variable Bulks, or Dimen- 
ſions of Bodies, will be a proper Meaſure for this Purpoſe, and 
thoſe, whoſe Dimenſions are moſt of all increaſed, or diminiſh- 
ed, by Heat or Cold, firſt offer themſelves as the propereſt Sub- 
jets to anſwer this End, and ſince Fluids are much more ſubject 
to a Dilatation and Contraction of their Bulk, than ſolid Bo- 
dies, our firſt and laſt Eſſays of this Kind have dove made wk 
them. 
Eupbroſ. Among the different Kinds of F nde, which 15 
been moſtly uſed for the Meaſures of Heat and Cold? 
Cleon. The AIR is a Fluid, moſt: of all apt to rarify with 
Heat, and be condenſed with Cold, and would ſerve for the Me- 
dium of a Thermometer the beſt of any Thing in Nature, were it 
not that the ſame Effects are produced from other different 
Cauſes. According to the different Gravity of the Air it will 
occupy a greater or leſſer Space, as well as from different Degrees 
of Heat and Cold, and fo the Experiment of a Thermometer with 
Air, would become ambiguous, as it would be oftentimes doubt- 
ful, whether the Effect was owing to one, or the other Cauſe. 
Eupbroſ. And are there any Sort of Fluid Bodies which 
will be extended or contracted * Heat or Cold alone? 


lion. 
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| Clem. Yes; every other Fluid but Air, as all others are de- 
flitute of a Spring, or Elaſticity, and are incompreſſable from 
any Weight on their Surfaces,” the Alteration, therefore, that 
— undergs in their Bulks muft be from Heat and Cold alone; 
among theſe, Water expands and contracts tlie leaſt of any, and 
therefore not ſo fit a Subject for a Thermometen; beſides, it has 
been lately found, that an Increaſe in the Bulk of Water will be 
occaſioned by a certain Degree of Cold, as well as generally by 
Heat, which render it ſtill more unfit for this Purpoſe. But 
that which moſt of all forbids the Uſe of Water in a Thermometer 
is, that it will not retain its Fluidity fo Tong as is neceſſary, but 
freezes, congeals, © or becomes fixed by 2 a certain Degree of 
Cold. | 

Euphroſ. There are different Sorts of Oib, N I pre- 
ſume, may have all ſtood a Scrutiny in this Reſpect ; 3 pray, what 
has been the Succeſs in regard to them: 

Cleon. Our Virtuoſi have ſucceeded greatly in their True 

meters, conſtructed with Oil, particularly Linſeed-Oil, which 
as it requires a much greater Heat to make it boil than Water 
does, or Spirits, or that which melts Wax, Tin, and Lead; 
but as it can be applied to no greater Degrees of Heat than thoſe, 
and moreover, as the Oil, by its viſcid Quality, is apt to ſtick 
to, and foul the Tube in which it is contained, the Oil Thermome- 
ter is of late but very little in Uſe, though it has been rendered 


very famous, as it has been rendered a Standard for Experiments 


on the Weather, by the great Sir //aac Neiuton; and they are ſtill 
of conſiderable Uſe, where —_ Degrees of 2 are not re- 


quired. 
Eupbroſ. But is not that Fluid, which we uſually call a Spirit, 


a proper Subject for theſe Purpoſes? Do not Spirits of Wine, for 


Inſtance, expand and contract with Heat and Cold, and there- 
by anſwef the Virtuoſo S Pope in a very neat and _ 


Manner? 


Chon. It will do ſo, and axeordingly: has been, and ſtill is uſed 
for that Purpoſe ; but ſome Objections lie againſt the Uſe of Si- 


it ; as firſt, it being colourleſs it is neceſſary to tinge it with Co- 
chineal, or ſome ſuch Matter, which, by Degrees, adhering to 
the Sides of the Tube, greatly ſullies it, and abſtructs the free 


Motion of the Spirit. Ag, it can ſhe w no greater Degree of 


Yy Heat 
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Heat than that nich will make itboil, zo which:BelpeAit.ful I fr 
very ſlrort pf the Uſe of Oil, In che g Places i not ond Water, Ml yell 


2 
r 


3 — — 


| "and Oil, but even Spirit too, will. freeze with an intenſe Dem Nob 
by of Cold; beſide ſome other Imperfections in a Hpitit· Thermometer W mor 
"that might he nientioned. £4 Stun: bot 1291) of 101 Tots De form 
Eupbreſ. Why then if neither Water, Oil, or Spirii, wil I 1: 
* the Philoſopher's Purpoſe, I ſuppoſe wWeſhall be obliged MW -Z 
to have recourſe at laſt to Quick: ſilver ; for I can think of nothing jet; 


elſe; and J obſerve, it is what you haye in. the, Thermometer of Wl litle 
your Triple Weather-glaſs ; which, as .it is, deſigned for your aon those 
Uſe, I preſume, you think the beſt of all others. Looc 
Clan. It generally is the beſt for all the Purpoſes of meaſur- then 
ing Heat and Cold, the Quick- ſilver being very dilatable with C. 
Heat, and the Attraction between the Particles of Quick-filver I fore 
being much greater than thoſe of Glaſs, is the Reaſan why it will N of a 
move extremely free with Heat and Cold; to which We may add I than 
the Purity, and higheſt Degree of Fluidity in this Subſtance a- meal 
bove any other; though even à mercurial Thermometer ſimply, W mor: 
and alone, will not anſwer r End propoſed: by thaſ who and 
are very curious. 3602 e eb e en hic 
Euphroſ. Pray, Cleonicury dare Reſpect is A abedead f. able, 
Cleon. In one material Point, viz. though it really — E. 
the greateſt Degree of Heat and Cold that happens; yet, as the I ou 
Spectatorꝰ's Eye is not always upon the Tube, he may not be Bore 
appriſed what thoſe greateſt Degrees of Heat and Cold were; C. 
therefore, may remain en of a en he en dh wiſh I bout 
to know. #45 ik} V. view 
Euphroſ. And have you | no G no 18 far this ¶ ame 
Purpoſe at Hand? I thinł it is Pity if there he not; becauſe it is I ways 
E a Point of ſuch Curioſity, as even I mplelh, though, 8 Haney that 
ſhould be glad to be ſatisſied in, gro Wan Caſe 
Cleon. Fhbe World, till very ately, has hed; no. r that 
5 obſerving thoſe nice Particulars. It was ſomewhat ſurpriſing, Lam 
that ſo many learned, and curious Gentlemen, who lived in run i 
the laſt Age, ſhould not think of, and communicate a Method FW place 
for this Purpoſe. I do not remember in my Reading, it was Ncury 
ever ſo much as mentioned in their Writings; but, at Length, N pour. 
we are happily poſſeſſed with an Invention, that fully anſwers Ibo it 
: ha Purpoſes, The ai attencive Philoſopher can now readily ob- 
5 ſerve 
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be ter Me Tue the greateſt Degr fee of Heat And Celeb 
well as of ny other: This we receive toò from the Hands of 's ; 


- * « / 
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Meter. i 10 13 re uR? 


EFupbroſt Well! I hall devine you dome Time on this Sub- 
jet, as L have many Queſtions to aſk of the Uſes of that pretty, 
little Inſtrument; and, in the firſt Place, why are the Bores of 
thoſe Tubes made ſo extremely ſmall? For unleſs my Eyes were 
good, 1 1 ne "PRE We Wes of Ro in 


them. 1 10 fe 


Con. You u will 9 conceive 100 Reaſon of this even be⸗ 


fore I mention it, if you did but advert, that the ſame Quantity 
of a Fluid will paſs through a greater Length in a ſmall Tube 
than in a large One; by which Means, the Diviſions, which 
meaſure this Space in the Scale, become larger, and conſequently 
more eaſily obſerved ; for unleſs the Quantity of Quick- ſilver, 
and therefore the Bulb of the Tube be large, this Space, thro" 
which it moved in the Bore of the Tube, Rune nor 2e e 
able, unleſs that Bore was very ſmall. 31 

Eupbroſ. I am afraid you will thinks me Hindertfoent; if IL 
ſhould aſk'you how they get the Quickie fie” mou a ſmall 


Bore i into the Bulb of the Tube. : 9 


Cleon. Not at all ſo; for I like to hear: People inquiſitive. a- 
bout the — of doing Things: that when Iobſerve a Perſon: 
viewing any Thing, in its own Nature very curious, and, at the 
fame Time, ſeem not concerned to know how it be er I al. 
ways take it for granted there is Want of Genius. Not 
that can pretend to inform you of the whole Proceſs; in this 
Caſe it will be ſufficient to mention two Particulars; the firſt is, 


that they drive the Air out of the Tube with the F lame of a 


Lamp, and when the Air is gone, any thing Fluid will eaſily 


un into it, and therefore the Mercury, from à Paper · funnel | 


placed over the Top of the Tube. 2dly, In order that the Mer- 
cury may be as pure as poſſible, it is firſt made to boil, and then 
poured in, not only very pure, but likewiſe free from Air, and 
ſo it aun aws n and by that Means beconie ſit for Uſe. 
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Voblemanpiof which” curious ContrivanceT ſhall give o 
more particular Account by-and-by, when Thave more funy in- 
I formed you of the Uſes to VE made of the PLIES T Ber. 
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- Cleon,... rhe KIT yous in . ha the Deſign of 
ater is to meaſure the different Degrees of Heat and Cold 
in the Air, or to ſhew its various Temperature in thoſe Re- 
ſpects; this always proves a Pleaſure, as well as a Cutioſity to 
inquiſitive Minds, eſpecially as we can exactly ſee it meaſured 
by, the Diviſions. of the Scale, much better than v. we ſe can Ve Ac- 
* with it from any of our common Senſes. 125 

: Eupbreſ. But I obſerved, from what I heard a” young Phyſ. 


Tian ſay not long ſince, that they muſt be of conſiderable Uſe in 
Medicine; for he was obſerving to the Company, that they were 
the beſt Index of the Heat of the human Body, and that in's fe- 
veriſh State he could form his Prognoſtics more e pn 

Inſtrument, than any other Way. Ms allg. 

Con. No doubt of it; as the Thermotucter, place@4 in the 
Hand, in the Mouth, or under the Arm- pit, and there held for 


the Space of a Minute, will undoubtedly diſcover the Degree of 
Heat in ſuch a Body; by which it will be eaſy to underſtand if 
it has a Tendency to be feveriſh, and how far it is ſo; for 


Vvhich Purpoſe the ſeyeral Degrees of Heat are marked upon the 
Thermometer, as you here ſee; and it would be worth the Phyſi- 
cians while to obſerve every Degree of Heat, from the leaſt to 


the higheſt, in a Fever, and to have a Scale, properly divided 


by ſuch Experiments, for the Uſe of the F aculty, and of Man- 
' kind in general; We have them in a common Way already, but 
not with that Accuracy as could be wiſhed, In En 


Thermometer, which you ſee here, the freezing Point is marked 


A2 t 32, a Temperate: heat at 555 the Summer- heat at 757 the 
Feat of the Blood at 95, and a Fever- heat at 1103 but then 
theſe Things are all in a vague, and general Way; and, in- 
ddeed, it would be a very difficult Matter to aſcertain tliem'in fo 
3 neee as could be wiſhe dt. 


Euphroſ, As there are all Degrees of Compariſon, TY 
n one particular Standard- ſtate of Tent of ſhould not that be 
bee ll fixed upon and drtermin miner a 8 Nude 6 318 . 
| Clem, 


r 
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„0 btedly; it ought to beſo, i _n 
of my 0 Na | 525 late, G StallMr69viſidny which. 
ought tg; Za * PEE L I 'the e Temperate-Rate;”or Boundary; 
between eat and „ is, in itſelf, an Unbertsin Thng d 
And if 95 INE: it as a Mean between two Extremes of Heat 
and Cold, then thoſe Extremes. ought, in the firſt Hlace; to be 
Re. determined and fixed | before the Mean or Temporate· point can be 
0 to determined. It we make the two Extremes, 30 for Freezing, , 
fates and 80 for the greateſt Summer s- heat, in general,” then the 
Difference being 50, Half that, viz. 25, added to the leſſet Ex. 
2913 treme 30, gives 55 for the Mean, or Temperate- point, /as yo 
ſee it in Farenbeit's Thermometer; but if one Extreme be a Fe- 
| ver-heat,, or Boiling-water, and the other the greateſt Degree 
of Cold, they will give a different Point in the Scale for a Mean 
between; from whence it is manifeſt, that no certain Rule tan 
be given, for | the Determination of the Mean, or Femperate- 
point, from any Thing hitherto diſcovered by Experiment. * 
. Euphreſ. Then we will ſuppoſe it to remain where it is at 35 
or Degrees, I further obſerve, the utmoſt Extent" of your 
e of Scale is at Boiling - water, marked 212. Is it not neceffary, 


if | ſometimes, to experiment Degrees of Heat beyond that? 


the Thermometers « of a larger, Bore; for the Heat of melted Lead, and 
yhi- Tin, is much greater than that of Boiling- water; and the Heat 
Fto of a Coal-fire, twice as great as that; and the Heat of 'Wood- 
Jed fire, greateſt of all ; which, therefore, would occaſion the Mo- 
an- tion of the Quick-llyes through A very large Space, were not 
but the Bore of the Tube made proportionably large. 
it's . Eupbroſ, But how could you, poſſibly try ſuch Dates 0 
red Heat with a Glafs. Der mameter? You e cannot put that into 
the melted Metal or Fire, ſurely. . OMP. - 1 
1en Cleon.,. We certainly can, and do very ue der it may 
in- ſeem a Wonder; 3 for Glaſs will endure any: Degree" of Heat, 
ſo without breaking,. 1 if "there de no Air confined within, And the 
Quick-ſiver ſhews any Degree, of Heat, till it boils} which, 
la- even a Wood fire will not immediately occaſion. on.” Tö eomvince 
be fl - you of this, Iwill! ew, 1 one ee . ſee 


ohh : "p + 


Clean, Yes, very often; but then we are provided Wich | 


—.— = — 


—— — 


12 
qi! 
| 


| W 
i 
8 
it 
Pl 
if 
i 
F 
bl 
0 
9 
be” 
d 


55 # Fi The young: Ow 11 uU hrt 


eech the Plates, and bold be — 
Incli owe ie Flame. —— You inſtantly: ſes the Quick 
ver riſing g up, very faſt, ——==. I bring. it meater the Flame; and 
yOu fee it up half Way the Tube. I nb place che Bulb 
1 the Boy of the Flame, and the” Heat of: the Eite cauſes itt; 
riſe to the Top of the Tube. = Were: it continued there 
bit 2 little Ting, the Quick: flver would bail, af Hy out of 
the Tube. „ e eo 0 few 1 
Fup bref,. This is a molt « trio Erben indeed, 0 0 
fine, large Inſtrument, I ſee, you have provided for thiꝭ Pufpoſe 
by which you can experiment all Degrees of Heat, to that of 
Fire itſelf, and it is wonderful indeed. TH what other Uſes are 
Thermometers applied? 2 © 3647 9 and 
Con. To one of great W to Botaniſts, and chofßs 
Gentlemen who are curious in the Culture of Exotic Plants; and 
thence it is, we ſee thoſe Inſtruments. ſo common in Stoves; 
Green-houſes, and Botanical- -gardens, to regulate, and deter- 
mine the Degrees of Heat neceſſary for each reſpective Species: 
of Plants; for as thoſe of F oreign Extraction are brought from 
different Countries, the Degrees of native Heat, or that pecu- 
liar to their Climes, muſt be imitated, as near as poſſible; in the 
Hot · houſe, and Hot- beds, which alone ean be done by a 'Bota- 

nical Thermometer; in which you will obſerve, thoſe Foreign 
Plants require thoſe ſeveral Degrees of Heat againſt which they 
Are placed; ; for I have e one on Banc here to ſhew* 
ou. TY ” dy dez „ 
4 Bupbrof. This is an en lee 2s well as uſeful; 1 
ſuppoſe it is moreover applicable to the Purpoſes of the Kireben-! 
garden, in the Hot-beds on which we plant Ci 85 1% 
lons, &c. in regulating the Degrees of Heat under thoſe lage 

Glaſſes, which are placed over many different Kinds of r ee 
by Gardeners, to forward their Vegetation and Maturity 7 
Cleon. Theſe are the Purpoſes to which — p 
applihs] to force, rather- than to forward Natiire + if it were 
not the Faſhion to have preternatutal Diet, we ſhould not ob- 
ſerve their Uſe ſo frequent i in our Kitchen - gardens; an, 
our Quality make it neceſſary for us to tranſgreis the Rules of na- 

tural Beauty and Order, we have the Honour of cating ache. 

eſt Products of the Garden premature, and without their natu- 

ral, 


NIH rr * Fo 


S us 
Like muſt only expel or pretend to, —_— M6 


EFuphraſ. Well) Thanks to kiy pap, f am not — 5 


Tam willing to wait che proper Times an 000 gf Aby 
Nature for theſe Things. The eee . eres, 90. 


&c, in their natural Ferfection, and trueſt Reliſh, ply we- 
ward my Patience, in pleaſing my Palate to the hi 1255 egree. 
It was not long ſince I was in a Gentleman's 9 — andt triedan 
Experiment of this Kind. | A flouriſhing Vine\ was s growing at the, 
Side of a. Hot-bouſe, and one Branch Mee was taken into the 
ſaid Houſe, and foſtered with i its unnatural Degree. of Heat, z. the: 


Conſequence. was, that large Cluſters of Grapes 1 were ſeen hang; * 


ine on that B 2 on all tl e Vine 1 75165 1577 to 
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ture in her Productions. 1 did ſo; but found them far ſhort. of 


that charming Flavour, which thoſe Grapes have, Preſented by 
Nature's own Hand, and in her own Time. But to: put an 
End to this Digreftion ; 3 1 what other Uſes are made of 
theſe Inſtruments? 

Cleen.. They are of excellent Uſe in philoſophical Chemiſtry; 


in diſcovering; the ſeveral Degrees of. Heat which ariſe upon the 


Mixtures of different Kinds of Fluids, and F ermentations, con- 
ſequent thereupon ; they will diſcover great Degrees of Heat, 
where otherwiſe none at all would be ſuſpected... Thus, for 
Inſtance, a little Oil of Vitrol, poured into a Tumbler of Wa- 


ter, ſhews, by the Thermometer placed i in it, a conſiderable De. 3 

gree of Heat occaſioned thereby, when no Commotion of the 
compound Fluid appears to the naked. Eye. The Thermometer is 
likewiſe of great Uſe in Sand-heats, frequently | made Ute of for 


Digeſtions, Solutions, Concoctions, &c. for regulating the re- 


quiſite Degrees of Heat therein; they might, likewiſe, be ap- 
plied to Papin's Digeſter, which cannot be looked as per- ; 
fect without it; but, with it, may. be made to Fe SL b 

more ene and Cr No Purpoſes 1 than bitherto it has = 


wer many 


done. 21 ? FIR 


Euphroſ..” 1. N in one Fi rame you have tg eg bers, 
which our call the Standard · I hermiometer's of Netoton and Faren- 
Hieit; 
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Belt; pray, how do may differ from each other, and Why nete 
you of both Sorts? For I obſerve « one is flled'wich Oil, and %o 
other with \ Mercury, and ng Diviſions are, Anferent one 
the other. | ; | FH JH O73 5551 6, e ffom 
* Choh, Twill explain to o the Natuse bf i the firlt; viz. * 
Laar Newton's, which is the original Standard of all others , and 
then you will the better ſee. the Difference between that ind the 
other. Sir Iſaac, in this, as in all other Cafes, had a fi nguar 
Method of compleating his Deſign; ; he; contrived to fill his Tube 
with Oil in Tuch a Manner as to be certain of its Bulk to 15 
Part of the Whole, and the Diviſions, « or Numbers v which youre. 
on the Left-hand Side, expreſs the Expanſion; or increaſed 44 
of the Oil in thoſe Thouſandths Parts, thus for Inſtance, he d- 
vides that Bulk of Oil, which” it has when Water begins to 
freeze, into juſt 1000 equal Parts, as you ee marked againſt | 
that Number in the Scale; After. this, any Degree of Heat 0 
pands it ſtill more which are meaſured and expreſſed by the 
other. Numbers of the Scale aboye, till at laft you come to the 
; Degree of Boiling-water, which expands the Bulk of the Oil” 
1074 of thoſe Parts; all which; I preſume, 3 you apprehend very 
eaſily, from a bare View of the Inſtrument, 3 
a Euapbroſ. I do, very well; but, what are thoſe Numbers 1 
obſerve on the Right- hand Side of the Tube; having a Cypher, 
or o placed at the Boiling-water, and increaſing upwards, agg 
downwards, by the Intervals of 6 Diviſions? © = 
 Cleon. By theſe, Sir Iſaac expreſſed the. comparative Degrees, 
or rather Differences of Heat, for any given Quantities of its 
A Bulk. Thus 6 Degrees of Heat above that of Boiling - water, 
expand the Oil 13 Parts of 1000, or raiſe i it to the Number of 
1013, and ſo on all the Way up the Scale; likewiſe, the ſame 
Difference of 6 Degrees below the Point of freezing contrads 
the Bulk of the Oil, or makes it ſtand only at 997, in the 
n 
Eupbreſ. This I likewiſe clearly apprehend. But how comb 
Farenbeit's Thermometer to be reckoned a ſecond Standard 3 
Cuben. After mercurial Thermometers were found to be belt, 
it was thought proper, to have one of this Kind made from the 
' Newtonian Standard, and that of Farenheit's being moſt in com- 
mon Uſe, it was pitched upon for this Purpoſe, as it were, by Nrw ro 
| a 
® Sce Plate XXVII. = 
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the general Conſent of the-Public, tho? the / Diviſiois upon it 
are entirely arbitrary; and not the beſt, by much, chat might 
have been choſe for this Purpoſe; but it is in vain to oppoſe any 
Thing that is eſtabliſhed by a Rag or ann _ in 
itſelf ever ſo inartificial, or abſurd. 1 61053 » 

Eupbreſ. Then Philoſophy. ieſelF i is ſubject to dhe demo Tn 
conveniencies, as many other Sciences, and Proſeſſions; and if | 
Philoſophy cannot mend. the World, and reduce Mankind'to 
Reaſon, I know not what will; according to the Proverb 
There is no general Rule without an Exception, I ſuppoſe every Bo- 
dy will not blindly follow 2 in the Diuiſtes of their Wer. 
mometer Scale. | 

Cleon. They do not; 0 ſeveral Societies ind great Philoſo- 
ohers hi choſe other Methods ; of which the late Dr. George 
Martin has given an Account of a great Number, in his Treatiſe . 
on this Subject; but till, thoſe: who are curious, and would 
communicate their Obſervations to the Public, are neceſſitated to 
have Recourſe to the above-mentioned Scale. And thus much 
may ſuffice, for the preſent, for the Nature and Uſe hogs Simple 
Thermometers. #7 

Euphroſ. By this you imply, there are. : Compound Thermome 
ters, as well as Barometers. 

Chon. There are ſuch, and made of the fas Materials 1085 
nearly, viz. Quick-filver and Spirit put together i in an inverts 
ed Tube; by which Means the Scale of Motion in the Quick- 
ſlver is enlarged, and therefore, the Bore of the Tube is not 
required to be ſo very ſmall ; hence, Obſervations are more eaſi- 
ly made by the Compound than by the Simple Thermometer. 


Eupbreſ. This, one would think, muſt be a conſiderable 


Improvement of this Inſtrument; I ſhall be obliged to you, if you 
would explain the Reaſon of its nnn more n than I 
yet apprehend it. | 

Chon. - This I ſhall do, by ene . Vith a View of \ 
the Inſtrument in two different Forms. In the fuſt, the Tube 
is bent but once, and in the other, twice; as you ſee by 
the Specimens : I here preſent you. You: obſerve; one Part of 
the Tube is large, and'filled with Spirits, and the ſmaller and 
longer Part contains Quick - ſilver. The larger Part, which 


Holds che Spirit, is ſometimes of a globular, and ſometimes of a 


22 5 cylin- 


+ She deer Gira kn? 
os which. latter is moſt convenient, — in- 
that, the Heat can more immediately affect, and dilate the'Spirity 
and becauſe the Spirit; with the-ſame Degree of Heat, will be 
expanded much more readily than Mercury, and may be more 
conveniently contained in a much larger Quantity, it will, as! 
_ Kid before, by its Expanſion, cauſe a greater Motion of the Quick - 
filver; and therefote, admit of a larger and more convenient Scale, 
The ſame Thing may be ſaid for the other, in the ſecond Form; 
but the noble Author of this Invention had another Point in view, 
- which was, to ſhe the Meaſure of the greateſt Heat and Cold 
that ſhould happen in the Courſe of the Year, by the peculic 
Conſtruction and Mechaniſm of theſe Inſtruments. -' - * 

-» Exphrofe” I believe what you now mean relates to the Bulb, 
which I ſce on the Top of the Tube of the firſt Form, in which 
I obferve'a ſmall Quantity of a Fluid, and a very fine Piece of 
_ Glaſs ſtanding up in the Middle of it, and inclining, towards the 

Top, to one Side of the Bulb ; but what the Uſe N e 
all this is, I am not able to conceive. 

Clem. In this very Part, in youll <td, ande the 
critical Uſe of this Inſtrument. That fine Piece of Glaſs, as you 
exllit, is anly a very fine, capillary Tube, which the Upper- end of 
the long Tube is drawn into by the Art of the Glaſs- man; over 
this fine Part, he has dextroufly fixed that hollow, glaſs Bulb, 
with which the Tube, by Means of the fine, capillary Part, com- 
municates; A you muſt know, {mall as itis, is hollow 
throughout. 

- Expbroſ. Well; Guit is mace than Tron have miſtruſted ; 

I can fee no Hellowneſs in it; but ſuppoſing that, what is the 
Uſe of the Fluid, that I fee in the Bulb, and in the — 
low i it ? 

(ten. You will underftand, my Enuphroſyne, that after the 
aw Quay of Spirit and Quick-filver is put into the Body 
of the I ube, then the remaining Space above the Quick- 
ver is filled with a fmall Quantity of the fame Spirit; then 
the Tube being drawn out, on the Top, to a capillary Form, 
and the Bulb fixed over it, it muſt follow, that when the 
Quick-filver riſes in the Tube, by the Expanſion of the large 
Body of Spirit, then that Spirit above» the Quick-ilver in 
the Tube will neceſſarily be driven thro the fine, c: - 
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part, into the Bulb, and falling to the. Bottom cannot pov © | 
fibly return; therefore, a Vacancy will be left between the 


Quick-filver and the Spirit above it in the Tube; and this will 
be greater in Proportion, as the Quick - ſilver has riſen higher in 


the Tube, and therefore, ſinte the greateſt Degree of Heat will 
cauſe the greateſt Vacaney, between the Quick: filver and Spi: 
rit, it will plainly ſhew the higheſt Elevation of the Quick-hiver 


that has happened during the Abſence of the Obſerver,” 
Euphroſ. Can you explain this to me by an Example? 


| Chon. Ves; I have provided-two Thermameters-for that Ms | 
poie ; the firſt of which, you ſee, in this Frame, with two 
Scales, EF G H, one large, and the other ſmall; the firſt 
meaſures: the Riſe of the Quick- ſilver at D/ by the Expanſion 


of the Spirits, in the Part B: The Second, G H, meaſures the 


Vacaney in the Tube above between the Bulb and the Spirit, by 


which, at any Time, it may be known how high the Qulick- ſilver 
has riſen in the Tube, finte it was rectified for Obſervation: 


Eu phrof. What do you mean by rectifying this Thermometer ? 


' Cletn,' I will ſhew you by Experiment what I mean. 
Your ſee here a Spirit- lamp, the Flame of which. I bring near to 
the Spirit at B, which, deing expanded by che Heat, will. raife 


the Quick-filver towards the upper Part of the! Tube, which 5 
will driveithe Spirit there, thro” the capillary Part, into the Bulb 
at C. ai Then you' obſerve, that I hold the Inſtiumemt 


very mucbi int lined, fo . the Spirit may always cover the c 


pillary End. Then I remove the Lamp, and let the 
Tube tema in that Poſition, till the Spirit, at By cools; r 
gets to bo of. the common Temperature of the! Air; then will 
the Qulck- ſilver ſubſide, ind 'the Spirit, from the Bulb C, fill 
all ie upper Part of the Tube above.  FOE 
War: beg ſee is va: Caſe rn learn from 


Arbe I 544 ( 98 brett Wit e Of 26 io 


Cleonie You obſerye, ie preſent Wa pee of the Air ĩs 


ſuch, as makes the Quick: ſilbes ſtand at 60 Degrees; ſuppoſe 
you obſerve it no mbte ill To- mortewy at this Fime, and then 
you ſes the Spirit at thè Top fand 19 Diliſtons below the Bulb 


in tho Scale, G H; that will ſhew, that fo many Dlviſions is to 


be added to the Height of the Quiek- ſilver where you then: ſee it. 


and * 81e the greateſt Height (viz. '89th Diviſion)'th 
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which it has riſen in the mean Time; and thus you * proce; 
by refitting the Inſtrument for any other Time. One Thing 
you may obſerve; and that is, that the Spirit above the Quick 
ſilver will be expanded by Heat, and therefore, occaſion a ſmall 
Degree of Irregularity in this Inftroment. But as it amount: 
to no more than about a th Part in a Riſe W Ten, it will not be 
worth regarding in common Uſe. 
Eupbreſ. 1 underſtand the Deſign of this een perſedl 

ly well. But, what is this other crooked Inſtrument in the 
Frame, which feems of a a more complicated une chan the 
. 

» Chon, Phare: is not much Difference, if you will ha 

it conſiſts only in this, that the Ball A, in the Former, was in a 


vertical Poſition, and the Cylinder, B, pointed-upwards; where- | 


as, in the Latter, the Ball, A, is in a horizontal Poſition, an 
the Part Bis turned downwards. 
Eupbreſ, The Rationale of this Contrivance, I preſume, 1 

ſhall underſtand when you have explained it. 
Cin. You will, very eaſily; haying firſt obſerved, that there 
is a Communication between the Cylinder, B, the Ball, A, and 
the Syphon of the Thermometer; ſo that, when the Thermometer is 
filled witk Quick- ſilver, and Part of the Ball, A, the Spirit from 
B fills the other Part, and in this Caſe, it will be fuitd in an up- 
right Poſition for Obſervation; then it will follow, that, if the 
Weather becomes colder, the Spirit, in B, will be contracted, 
and more of the Quick: ſilver will diſtil from the TBhermameier into 
the Ball, A; after which, when the Weather becomes warmer, 
the Spirit, in B, will expand, and cauſe the Quick-ſilver, of 
(Courſe, to retreat from the. Ball, A, in the ſhorter Leg, to 
D; the Diſtance of which is meaſured in the ſhort Scale, & H, 
which Namber of Diviſrons there is to be ſubtracted from that 
Number at which the Mercury ſtands, at 1, in the longer Leg, 
Thus, for Inſtance, ſuppoſe: that the Quick-filver, at D, be 
cury, in the longer Leg, at I, ſtands againſt 75, then from 75 
you deduct 17, and there will remain 58, to which the Quick- 
ſilver has ſubſided with the greateſt Degree of Cold that has 
happened ſince the Inſtrument was fitted for Uſe: And thus, by 


at the borer, * with 5 from: the Ball $ 
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require any of your Time in the Deſcription thereof? 
| of equal Uſe and Concernment; and ſince theſe Inſtruments are 
deſigned toſhew the Moiſture and Dryneſs of the Air, they can- 


Things are affected by the Moiſture and Dryneſs of the Air, and « 


Mankind, as Colds, Rheumatiſms, Pains in the Joints, and 


we uſually ſit, muſt be conſidered as ane Thing neceſſary to- 


and Lady's PHILOSOPHY, 351 
which is done by reelining the Inſtrument till the Mercury in 
the Ball, A, lies over the Orifice of the Tube, then the Spirit, | 3 
* being a little heated, will drive it into the Tube by! 1 
rees, *till it is filled to the Top, and united with that in the | 
Ball; in this Poſition it muſt remain till the Spirits! become cold, 
and chen it is fitted again for Obſervation; and if, in the Begin- 
ning of the Winter, it be in this Manner prepared, it will ne- | 
the greateſt Degree of Cold that has happened during the whole | 
Winter, by the. greateſt Length of Spirit in the ſhorter Leg, 208 
meaſured in the Scale & H. There are ſeveral. other minute 
Particulars relating to this Inſtrument.; 3 which, if you chuſe to of 
be farther ſatisfied about, you may, at your Leiſure,, conſult i 
the 38th Number of the Pluloſopbica Fade Vo Part J. | 
for the Year 1757. 
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Ra . Buphrofing, LE 
E 8 I D ES the Hoang and Thermometer, you e 
another Inſtrument uſed in philoſophical Enquiries, which 


you called an Hhgrometer ; pray, is it of Moment enough. to 

Clean: It is not to be expected, that every, Thing ſhould be 
not be ſuppoſed unworthy the Obſervations either of a Philoſo- 
pher, or a prudent Man; for we find, by Experience, that moſt 
particularly the Animal CEconomy, the Cauſes of the minuteſt 
Variations in which it is of the utmoſt Conſequence to explore; as 
a dry Air, whether hot or cold, is always healthy; ſo a moiſt, or 
damp Air, is well known to be productive of many Diſorders to 


many other dangerous Diſeaſes; an Index, therefore, to ex 
conſtantly, the different State of the Air, in a Room where 


wards | 
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wards the Preſervation of our r Health; 3 and we cannot be too well 
prepared againſt the Attacks of ſo great A Number of 'Diſorl 
ders that we are liable to from every Quatter.” i as H ui 


Eup bre. What ate the Forms of thoſe Kinds of Inſtru⸗ 


ments; and which would 5 you recommend as the beſtHh 


Cllon. 15 Many are tlie Eontrivandes, 2 alid tlie different Forms 


of thoſe Inſtruments, Which the Ingenuity of Men have « cons 
trived, And alſo, the Materials" of which 'they have been mad 
which depend, in 'peheral, upon three different Principles, wit. 
firft, the Expanſion, or Contraction of Bodits; by Moiſture 
and Dryriels; fecbndly, 'the Increaſe, or Decteaſe of Weight 
from the fame Cauſes; ; | thirdly, the different- Motions of 
lame Boty odcafioned by thofe different Qualities of the Ar. 
 Euphreſ, Will you be fo good, as to illuſtrate theſe Things, 


Cleoncas, by Examples? 


r r „„ „„ 3% 


Cleon. Every Plank, or Board becomes an Bee, by 
expanding or contracting with Moiſture and Pryneſs; ; which 
you ſee very often in th e Pingel of the Wainſcot, the Doors - 


the Room, Ne. are fouptl "narrower. and wider, as the Air i 


more or leſs dry; particularly in Fir, the moiſt Pen 


of Air inſinuating into the Pores of this Wood will cauſe 
4 comfiderable Tnerea "of its Dimenſions, Hterally or Sidd- 
ways; | and therefore; if ſeveral Pieces of a Deal- board were 
ſawn off a- croſs the Grain, of about an Inch wide, and then 
glewed together by their Ends, they would, by this Means, 
make a very convenient  Hygrometer ; as the Difference would, 
by this Means, beconie' very different, and eaſily variablez | 
Moiſture ang Dryneſs ; and ſuch a compound, lignous 
med might, in many Caſes, anſwer very good Purpoſes. 
EFuphroſ. This is a very natural, and curious Contrivance; 
40 pray, what Forms ariſe from 0 ſecond SHEDS 
Increaſe of Weight? | ee 
Clem. Vou will eaſily apprehend, that any Boi; of a fpingh 
- Subftanice, will naturally attract and imbibe the moiſt Particles 
of the Air, and thereby, of Courſe, become heavier.” - Hefies, 
then, if a ſine Balance, or Stilyard be provided with a lalge 
mec of Spunge, hanging at one End, and equipoized a6 the 
other, ira Middle State of the Air; and then if the Slyte, or 
CD of the Balance, be made to move over a — Cirele, 
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28 the Spunge Same heavier, or lighter, By Moiſture and 

Dryneſs, it will be -ſhewn- by the Degrees, on one Side or the 
other of that middle Point; and to keen this Equipoize; in dif- 
ferent Weights of the Air, a fine Chaim is uſually fixed to the 
Bottom of: the Balance, Part of which iis ſupported by a Stand 
for that Purpoſe; and as the Scale, or Beam of the Stilyatd'riſes 
higher or lower, ſo the greater or leſſer Quantity of this Chain 
will conſtantly preſerve the variable Equilibrium. © But in ma- 
king Zhgromettrs\ of this Kind, che Piece of Spunge- ſhould be 
firſt prepared by dipping it in a Solution of Salt 5 Tartar, Sal 5 
Armonaac, c. and then dried again; for by this Means, the 

Spunge becomes impregnated with Salts, which attract more 
readily! a larger Quantity. of Moiſture in the Air; alſo thoſe 
ſpungy Bodies ſhould be very thin, in order to have as much 
Surface expoſed to the Air as poſſible, by which Meant abe Va- 


H 10.9 oy” * 33 3 | 


nation will be the more eaſily diſcovered. e 
- Euphrof. And A ITT of u pats arederived from your 
third Principle ?? 1 


Clen. Any Thing that is away of a ſpiral; or oriliet 
Forka 3 particularly the Beard of a wild Oat, and that rr 
other Vegetables for the Moiſture of the Air inſinuating into 


the Pores, or between the Parts of thoſe Bodies, expands them, 


leſſens their natural Elaſticity, and cauſes them to unbend, or 
gradually to become untwiſted; as on the Contrary,” when from 


a moiſt State in the Air it becomes dry, thoſe Particles by Dew 


grees are exhaled; and the Beard returns again, by Degrees, to 
its original, twiſted Form; and therefore, if the Beard of awild! 
Oat be placed in à Perpendicular, and a fine Indem plated on 
the Top of it, over 2 ſmall Circle; divided into Degrees, it will 
naturally ſhew the Moiſture, and Drinefs of the Air, hypits Mo- 
tion backward. or forward over the ſeyeral Parts or Diyifions: 
thereof. And theſe, I think, are the principal Kinds: of F. 
grameters, which have been hitherto: invented. I am not, in- 
deed, provided with one of every Sott, to ſnew you; hut haue 
a Print of them, which will communicate the Ideas of their 
Conſtruction and Uſe as perfectly as the Inſtruments themſelves, 
Euphrat I- apprehend the Nature and Deſign of them alͤb 
very well, from the Prints; but you haue not yet told mech 


n orm or x Conſtruktion Is think thebeſtof all oho. 
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Clean. It is difficult to ſay which is the beſt}. ſome having a 
Advantage in one Reſpetct, and ſome in another; 3 but that which 
is moſt convenient for general Uſe, and yet very exact at the 
ſame Time, is what makes the third Part 8 the triple Weather- 
glaſs. This conſiſts of à long, twiſted: Cord, which you ſee 
Laine over. n of 2 Barometer in a horizontal Pok.. 
ban. WI 

"ae I RY be dow! thie ci eee 
Ehetrimter I eafily. apprehend, that it: muſt be alternately 
| {lacker or tighter, as the Weather is dry or moiſt; but, how is 

that Index, which I ſee on the- upper Part of the Plate, moved 
backwa d and forward over the Semi- cirele, by that Means? 
Cl. For this Purpoſe, there is a little Wheel and Axle 


| e ee ee eee which is very freely move · | 


able. About this Wheel, the fine Piece of Silk-ſtring, which 
you ſee hang from the Middle of the Cord, is put with a ſmall 
Weight hanging at the End; ſo that, when the Cord relaxes or 

contracts, the Middle Part will deſcend and aſcend," thro? a ſmall 
Space; and' conſequently, by the String, the Wheel will be 
moved a little one Way and the other. The End of the Axle 
of this Wheel comes to the Out - ſide of the Plate, thro' the 
Center of the Semi- circle; on this the Index is ſcrewed, and, as 
the Wheel and its Axle move by the String from the Cord, | the 

Index, of Courſe, muſt be carried from one Part of the Semi- 
circle to the other. 


Eꝛupbreſ. Vou have es me to my Satisfuion, I eafi- 


17 ſee, that when the Cord relaxes, by the Drineſs of the Air, 
it muſt deſcend a little in the Middle Part, the Silk- ſtring there, 
by its Weight, will carry the Wheel a ſmall Matter round, and 
move the Index over the Right-hand Quarter of the Semi- cirele, 


ſhewing the ſeveral Degrees of Drineſs in the Air; but when 


the Air is moiſt, the String will ſwell, contract, and riſe again 


in the Middle-part, and carry the Index back to the other Part 
of the Semi-circle on the Left-hand, __ there you out _-_ 


particular Degree of Moiſture. - | 
Chen. Your Ideas are very juſt; and I have 5 one Thing 


more to obſerve, in regard to this Hygrometer, that as it is the 
moſt ſimple in its Structure, ſo it is the man —— 


Begin 


1 8 leaſt expenſive in the Form. 
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Euphroſ. I obſerve. y your n main io Bris in ans, Thing is the 
greateſt Accuracy, joined with the leaſt Expence, in the Struc- 
ture of Machines for philoſopbicz F rpaſes.; .and if one of this 
Sort will do ſo very well, it m lt certai 
glaſs (for indicating at once al the. different;and. important 
Qualities. of the Air). a. very uſeful. Contrivance. Having de- 
tained you, I think, Jong enough on this; Sort. of. 
ſhall be glad' of an Opportum tys, When you 


of that very celebrated Machine, the A IR- DU MP, Whicl 
heard fo much Talk of, but have never yet W Experi- 
ment made with i +. +, ——_ 8 W. 

Cleon. Our next Cap my "Buy rohr will be on 
that Subject; and ne ing Sad ield of Ph 
can more highly gratify your Cu 


ftanding, than Experiments m 8 "As we have now. 


ſurveyed the Nature and principal F roperties of the vaſt ſurround- 


ing Atmoſphere, and alſo of ma " different. Species of Meteors 


generated therein, 1 Fa it will be proper, for you to conclude 


this Speculation at preſents by reading, the poetica Deſeription 3 


of this Subject, by the Author of the Poem, called, Uh 
* which 1 ſhall have with you for that e 0 


While Oct thus the bien n — 5 ay th — 5 

| Above, its « hunid E 1 7 breaths "FTA 
. And eager "Bio N xþ ng. b Fs f as Tg beats... *. * 
EE 
To Bladders the circumfluous | "2 
- Th inflated Vapgurs: ſourn the nerber e 


And mounted A. the, weightier Ethet ride | 1 dies, 195 


As th in Scarn of gravitating. Brut (x IF 8 hs 
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In. nee Deltſan from 'the wond ring Eye 33 5 2 | 
ente, on the ring Atmuſphere t they: al, 95 ani. 


e 


07 10 I Nees precarious with the varying el; 5 


e r ring, ah fu uſpended Wi delay, LY 5 7 _ 
1510 And in Diſtain the 1 kindred Flood V 


To > Yet zen 4 /-of affiiting Ether checks their Pride, 
Wt '" Coinpreſfing hill," the 'vain dilated Tae; 3 


Dir Pi ring Eſſence te its Center rinks, hos | s Jy ET 


0 0 74205 a cold Nuptial their Coherence inks, 
With ariful Tauch, "rhe Curiaus Meteor forms 5 
Parent, prolific uf ſalubrious Sterms, 
I ben | from on high the rapid Tempeff's burl'd, _ 
oy 58 2 ning as a ; Sneeze to Aan $ rely 
e frigid Chy miſt 'culls the : min'ral Store, © 0 
2. Ha 9 of metallic Urs > 
4! » Sublimes' with Nitre and, Jalßburcogt Fa, 
be And hoatds Contagion i in H. Heim Me Bau 5. 3 
e re Notare: Magazine f 2 ee 
N the bright” Ray athwart the Wi in flier, 
High Rage the Jmall Incendiary in aſpires, ; 
. beſe Balg Touch the read il. ar 
Quict, with Effifion wide, the Telbalg gla 
Diſploding Bolts, the cloudy E ntrails of; 
The cleaning Flames fwech 755 * etherial Rum 
And ſiviſt, the g of infeftious Steam confe 
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Our vital Eline the Blaze rene, 
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Aud Opetitor ief, in ev'ry ren Nukes * 
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FD With ſudden Miro captivates i 1 0 
And o'er the V 
Soft, fron the nude, . 0h, 
I boſe flaty Tarte Ganze our ſilder Ball. 
Or when the Sb Hanfler i "the e fable Ns. | 
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ve _ where the Zenith's s bofty Realms extend, © N s - 
Ber Mijts, emgliting, by their Weight 5 oy 
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1 755 10 Meik; | r 
C uching, waits in ' ſame inferior. Space, id: el argels 
yy And chills the ri tle with 4 * * 5 F 


conſtant,” where. this Artificer — 9 eben 
And algid, from his Heights the Mz 72 repels3, 1 ROE 
14 Ir ALMIGHTY. ALcuymsr bis Limbeck rears. | 
Ms Lordy Taurus, or his Alpine Peers; 5 nab b Tl 
| Suſpending — around the Summit ſpread, | 
4nd gloomy Columns crown each haughty * 
Obſtructed, drench the confieting Fn, Tai 
Aud ſoaking, thro the porous Grit diſtily a Wy 
: Collecting from a a thouſand thoufand 8 
The fubterraneous , F lood impatient {wells ; , - 
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AIR-PoMP. n. $20 


| 4  Eupbrone, 5 . 
T HE . Hout, 1 ſee, i is deſtined 2 e in 
a Part of Knowledge that I have as yet gehe or no Ideas of. . 
— This Machine, 1 preſume, is what you call the Ar- . 
Pump; it appears to be of a curious Form — Make; and I, 
ſhall be highly. please d with a ſhort Account. of the original, or 
firſt Invention of it. Can you tell any wing of that Matter, 


Ss + £438 


Cleonicus? "RAY @ 7 = 


ens 


Cleon. The Inventor of this famous e was Ono G. 
ricle, a Conſul of Magdeburg, whos, ſome time before the Year. 
1654, firſt contrived and brought it into U (e;; for it waz then. 
that this i ingenious Gentle 00 being emp Tin a publig Ne- 
gotiation at Ratiſbon, had an Occafio ae een him of ſheywing,, 

0 


his Inftrument to = YA ty and ſome other Princes there 
preſent ;, among whom, the Elector, and Archbiſhop of Aentæ 
wete particularly delighted with the Contrivance of the Inſtru- 

Aaa 2 | ment, 


358 The young GrnTLEMAN | 4 


merit,” and the curious Experiments exhibited by it; ; Wend 
that he became very deſirous of having ſuch another Machine 
made for his own Uſe: But this could not eaſily be effeQed, by 
Reaſon of the ſhort Stay they had to make at Rariſbon, and for 
want of ' ſkilful Workmen. However, he prevailed” with the 
Inventor to part with his own Apparatus; and at his Return, 
carried it home with him to Yurtzburg. Here it was, that the 
learned and diligent Jeſuit, Father Schortus, being then Profeſſor 
of the Mathematics in that Vniverſity,. had the firſt Sight of it, 
together with ſome other curious and learned Perſons. The 
Archbiſhop was pleaſed to give them an Account of the Engine; 
and a Relation of the Experiments he had ſeen the 1 nyentor per- 
form at Natiſbon. Theſe they tried over ſeveral Times in his 
Preſence; and it was not long before they themſelves alſo made 
ſeveral other new ones of the like Nature. 

 Eupbro. I do not wonder at their being highly delighted with 


ſuch a curious Invention, and which, -1- ſyppoſe, ſoon made 4 


great Noiſe ip the World at that Time, and ſoon reached the 
Ears of moſt of the Virtugſ in Europe. 

Cleon. Indeed it did; principally by Means of the large Cor- 
reſpondence which Schottus held with learned Men in moſt Parts 
of Burtpe; but more eſpecially by a Book; which he publiſhed 
in the Year 1657, in which, and in an Appendix added thereto, 
he gave a diſtinct and full Account of this Machine, and the 
Magdeburgic Experiments, as he calls them. After this, in the 
Year 1664, he publiſhed another Book, giving a farther Ae- 

count of the Experiments that had been made ſince the printi! 

his Fortner ; and laft of all, in the Year 1672, the famous e H. 
ventor himſelf, Otto Guericke, was pleaſed to give a moſt perfect. 
Narrative of his own Trials, in a Book, which he calls, Naw. 
Magdeburgic Exptriments in Vacuo. Theſe Books all explain the 
original Conſtruẽtion of this Inſtrument, which, it muſt be con- 
feſſed, was very aukward and imperfect, in Compariſon of the 
Forms in which they are now made; ſor, in order to try Experi- ; 
ments with them, they were obliged to place their Glaſſes, and 
other Veſſels (from which they would exhauſt the Air) un- 


der Water, in ordet to prevent the Air from getting in a= 


$7 $5344 111 411 
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 Fupbreſ. No Wonder, if there has been a gradual and very 
conſiderable Improvement i in an Engine of ſuch an extraordinary 
Nature, and [ imagine, it was not long before ſome of our. Bri- 
tiſh Geniuſles'took it in Hand; for I have often heard it obſerved, 
that the Engliſb never fail to improve upon the Hints they re- 
ceive of any foreign Invention; and, indeed, I have | heard, 
ſo much Talk of Boyle's Air-pump, that I really took it for g r gran- 
ted, he was the Inventor of it. WV. a therefore, it v was 6 


provement. 3 

Claon. So far you are right, s Sither z ; and Multitudes think as 
you do, that Mr. Boyle was the Author of this Invention, from 
its having been ſo generally called the Machina Boyliana ; 57 and. 
the void Space produced by it, the Vacuum Boylianum , Bui theſe 
Appellations were rather the Conſequence of his great Improve-. 
ments in the F abric of the Machine. His new Method of try- 
ing Experiments with it, and the numberleſs uſeful Purpoſes to 
which he applied them, the Glory of which has, in a Manner, 
totally obſcured all that had been heard of before i in the Magde- 
burgic Experiments. Mr. Boyle bimſelf gives > true Account of 
the Invention of this Machine, as I have now mentioned, in a 
Letter, which he wrote to his Nephew, the Lord Dungar ven, 
at Paris. Two Years after Schattus's Book was firſt publiſhed, he 
does, indeed, ſay, that he had ſome Thoughts on the ſame 
Subject before he had heard of thoſe Gentlemens Performances 
Abroad; but that they had really anticipated him in the Im men- 
tion of the Machine: But he obſerves to his Lordſhip e great 
Imperſections the Invention then laboured under, and imployed 


two Gentlemen, Mr. Gratorix and Mr. Hoke, afterwards Dr. | 


Hoke, to contrive ſome Air-Pump, which need not, like that 
other, be kept under Water, and be more eaſily and generally, 
applied to Uſe, which der ſome unſucceſsful Trials Was at 
Length accompliſhed. 135 

 Euphroſ.. Are the Air-pumps now in Vie of thi original 
Form of Mr. Boyle's. 
\ Cleon. No; far enough from i it: His own Aljeradons were 
not a few. B.. Hyke's Pump ſerved him not Jong ; another 
Form, invented by Mr. Pappin, pleaſed Mr. Boyle till better, I 
and, ſuccellive Changes and Improvements * were made; ; till at 

laſt, 
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' aft, it arrived to the 1 or Wach; it received from che Hina 
of that excellent Operator, the late Mr. Hawk/hs by 
one of the Forms in Uſe; and is this large Engine, which. vo 
ſee i in this upright Fr rame. 

Eupbroſ. An elegant and noble looking Machine, indeed; 
Pray, what may be the Expence of it ? | 
 'Cleen. This, which you ſee in this Mahogany Frome: with 
this large Apparatus of Glaſſes, Braſs-work, &c. colt 39 Gui- 
NEAS.. 

Euphrof. Ido not think it dear. Were I a Man; T ſhould 
much ſooner part with that Sum of Money for ſuch an Objedd, 3 
than hundreds of others, on which'it is often expended. In: 
Truth, I wonder at nothing. more, than to ſee how free and 
ready Geutlemen arè in the expenſtye Purchaſes of trifling Sub. 
jects, and negligent of thoſe of the greateſt Curioſity, and mbſt 
298 Importance. But, I obſerve, ve ot 


— ou have other 
orms of Air-pumps; three of which, Iſee, here upon the Ta- 
ble. Pray, whit is peculiar to each of them? 

Con. Two of theſe are alſo double barrell'd Air- pumpe; 8 
the other is a ſingle One. The firſt, or largeſt, Was made for 
the Convenieney of placing it upon the Table, while the Ope- 
rations are performed oh it. Theſe were made, at firſt, by one 
Davenport, and called, Davenport s Table Air-pump. The Se- 

cond was contrived to be of a portable Form, and to reduce the 
Mechaniſm to a ſtill more ſimple Structufe. This, therefore, is 
called, the portable Air-pump.” The laſt is'a ſingle barrell'd Air- 
pump, and is a ſingular Improvement of this e for Juch, 
as are very curious in Pricumatical Experiments. NY 25 
| | Euphrof. The external Appearance of theſe Machines 3 

highly delight the Eye; but the Rationale of their Structure and 
Uſefulneſs, I preſume, depends upon a Particular View of their, 
internal Parts, 

Clean. It is certain, ou cannot know the N or Uſe, of 
an Air. pump, without being particularly acquainted with its in- 
ternal Structure and Parts; and I Propoſe, in the next Place, to 


| analize one of them, or. N it to Pieces; ; and you will find, that, | 


the conſtituent Parts 3 re not many, and their Uſes not difficule 
to be e For this Purpalſe, 1 ſhall take in in Hand the 


+ ir portable 


anf Leb vn Pag, 8b, aft 
portable Air-pump, as that contains o more Parts than 5 15 
folutely neceſſary, in a Form where wo Bartels are uſed. 
ill Eu phrof..” The Parts bf this Pump are ſo few in Appearan 
ou i that, 10 imagine the Dilletion of it will hot” be either e or 
© troubleſome. ; OOTY 

d. Wl Cho. It will not in the leaſt. For you ſee, I on 

. Wl take theſe Screw-pins qut,. and the Mae Top of the Late 
ch I divides itſelf into two' Parts, which fall off; 'ſhewing the er 
u- with the Piſterns, on each Side, which jt moves Aternately 

Z and down 1 in Nr Barrels, when itſelf f is turned round by th 

ld Winch. 


D | 


Z roſe. This I plainly peredive, and that the Uſe of a 
In N rame is only to keep theſe Parts together in i their proper Poſi- 
nd tions, in working the Inſtrument. e 
ba Cen. T remove the Wheel, and the Barrels eafily come off, 
oſt 28 they were only before preſſed down by the Frame of the Pump Ps 
er I which ſcrews on the Top for that Purpoſe. The Cavity of 
Bf theſe Barrels i is exactly fitted, by the lower Part of the Pi ſterns, 
- by Means of Leather,” fuppled with Oil, {crewed on to each; 1 
nd NF 6 that no Air can, of ought t fo paſs between them and the Bar- 
or rels. The next "Thing that you obſerye is, that the Piece, 
e- ſerewed on at the Bede of each Piſtern, is perforated with a 
ne Hole through the Middle, over which Hole, you te is tled 4 
e- fmall Piece of Leather, which is called the Valve; and as this 
he, Part i Is ſcrewed into the Piſtern, this Valve, opening upwards, 
is gives a Paſſage for the Air through it from below. —— Again, 
=. © inthe Braſs Plate, on the Bottom, you ſee other Pieces of Braſs: 
h. ſcrewed i in, having Holes, in like Manner, through them,” with, 
*, If the fame Leather ae, on the Top, as before, in the Piſterns ; 3, 
it. ſo that, by this Means, there i is a Paſſage for the Air from any” 
1d Receiver,” placed on the circular Plate of the Pump, to the Ca- 
ar, vity of the Barrels below, which ſtand over thoſe Parts; for this 

5 large Plate of the Pymp is perforated with 7 2 Hole, quite to the” 
of Center of the F ore-part, and thence croſs-wiſg on each, Side the 
Barrel. - Theſe Parts, few as they are, are all thaf are 
to I eſſential to Pump- work of any Kind; for there! is no Difference 

at in the Nature of the eſſential Parts of a Pump, 9 5 it be . 
lt echauſfing Water, Air, or Auf qther Fl luid. | 


. 


ne | Eupbrof. | 
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Eupbrof. . Theſe Parts, I obſerve To are only two Barrels 
two Piſterns, one Valve in each of them, and one Valve under 
each Barrel, in the. Plate of the Pump; beſides the Wheel, 
which gives Motion to the Piſterns: But how : am Ito. un- 
derſtand the Rationale of working this Machine, when a the 
Parts are put ace in their Proper Place and Order? 


144 4 


15 itſelf alone. — | 
15 
the Barrel ſo very nicely, as to ih little or no Air below i wa. 
Then (ſecondly) I turn the Winch, and lift up that Piſtern to 
its proper Height. Thirdly, in doing this, I lift up the 
Column of Air that ſtands over the Piſtern, and thereby make, 
in. the Cavity below, a Space, in a great Meaſure void of Air, 
ſuppoſing that none could enter into it thro the Valve in t the 
Plate of the Pump. — -F ourthly, but- upon lifting; up of the 
Piſtern, the Air from the Receiver, placed on the Pump, will 
not ſuffer, this void Space in the Barrel; but, by Means of its 
Spring, - will ruſh j into the Barrel thro' the Valve at the Bottom, | 
till the Air in the Barrel, and in the Receiver, be of equal Denfi- 
ty; and conſequently, That in the Receiver i is by this Means ra- 
rified, or becomes leſs denſe, by being ner into a larger 
Space, — - Do you underſtand me thus far, my Zuphroſyne  , 
'£ upbroſ, I believe I do pretty well; but as yet TY have per- . 
formed but one half of the Operation. : 
Cleon. ; true, we have not; for the Piltern, in the next 
Place, muſt be carried down to the Bottom of the Barrel a 
by raiſing the Piſtern up, we have brought ſome of the Air * 
of the Receiver into the Barrel, and now by depreſſing the Piſ- 
tern, we ſhall get it out of. the Barrel too, and ſo get rid. .of 1 it 
quite. Thus I force the Piſtern down to the Bottom, by 
turning the Winch the contrary Way; in which Action, . you'll 
obſerve, (firſt) That, as the Piſtern | goes down, the Air, con- 
tained below it in the Barrel, as it cannot return thro? the Vale 
at the Bottom i into the Receiver, muſt be condenſed by Degrees, | 
till at length, it becomes of equal Denſity to the external Air a- 
bove the Piſtern. (Secondly) After this, as the Piſtern deſcends 


lower, the Air will become more condenſed in the Barrel than 
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ward Air, l had no Paſſage; hrough Valeo in the 
itz but, a8 as there e lch a Paſſage, it can ſuffer no 
greater Condenſatien; 3] becauſe, by its greater Spring, it will 
ruſh theo” f the Valye in che Piſtorn, and make its Eſcape into 
the common Air, fb! hence it cannot return, as we have 
before faid, by regſon of the Valve: in the Piſtern, - ſhutting 
downwards, by the Preſſute of the incumbent Air. Thus we 
have exhauſted a Patt of the Air out of the Receiver, and the 
remaining Air will be ,gradually. very nearly all exhauſted, in 
the ſame Manner, y the Saſtans Working.of; the Pump; for 
the Piſtyrn in the other. Zarrel do the ſame Thing, as you 
have now ſeen; and as the are both worked by the ſame Stroke 
of the Winch, theit Action may be; Alternately repeated, till 
the A is: exhauſted rom the Receiver, - as. ag: as is re- 
quired. y . 9 e 12 * . . 8 A 

Euplreſ: My dear Cleonicus, you take great a to . 

me; and, I hope, Lam not ſo dull à Scholar, but that I can in 

underſtand. all that you have ſaid; and I doubt not, 
when I's ome to -ſeg; ſeveral; Experiments; of this Nature per- 
formedg I ſhall gradyall y get a more perfe;Knowledge thereof. 

Cleen. l make no Doubt but you will 3 for bare Inſtruction, 
withou ts 1 Illuſtration by Experiments, will require, not only 
great Capacity, but great Attention, to comprehen what will 
otberg very. eaffly.de dedyced from Fab, joined wich a pro- 
"_ Method of reaſoning on them 
of. I preſume che Merhanifiny the Pump, i in the perl 
*. we have now eber is the . nearly in all the dif- 
ferent Form. 

Cleon. It is ſo, in "thoſe Which n ſee confilting, of two 
Barrels; and likewiſe, in the ſingle Barrel,Pumps of the com- 
mon Sort; but that One which you here fee i is of a peculiar 
Make, the Rationale of which deſerves, in a few Words, to 
be explained; in order to Which, it muſt be obſerved, that, 
when the Piſtern is raiſed i in a ſingle Barrel, as the Weight 
of the Atmoſphere lies upon it, ſo that Weight lies upon the 
Hand, in every Stroke of the Piſtorn. Indeed, when we firſt 
begin to work the Pump, that Weight i is inſenſible, by reaſon 
that the Spring of the Air. below the Piſtorn is equal to the ſaid 
Weight above it; but in every Stroke of the Piſtorn, the Spring 
Bbb : of 
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of the Air below it, which comes from the Recipient, is dis 
miniſhed, while the Weight of the Atmoſphere in che Piftorn 


remains the ſame'; and therefore, will be more and more ſen- 


fible, as you Noa in working the Pump; till at laſt, when 
the Air is nearly all exhauſted from the Receiver, the whole 
Weight nearly of a Column of Ait, upon the Surface of the 


Piſtorn, muſt be raiſed by the Hand alone, without _ 11 | 


ance from the Spring of the internal Air, - 

' Enphroſ. I apprehend what you fay, and 41 cet aſk 
this Queſtion ; why then are ſuch Pumps in Uſe ? F or the. La- 
bour muſt needs be very great in working them, as you have 
heretofore convinced me, that thꝭ Weight of the Air, upon a 
circular Inch, is 12 Pounds, and conſequently, if the Piſtorn 


of the Pump be any thing conſiderable, ſuch a conſtant Weight 


of the Air, and the Labour i it 2 * — e eU 


of ſuch Pumps. 72 

Clem. The Query you put is very ee to which it 
is replied, that if the Piſtorn be made ſmaller, the Weight will 
be thereby leſſened, in Proportion to the Square of the Surface; 
ſo that a Piſtorn, half an Inch in Diameter, ſuſtains but a 


fourth Part of the before-mentioned Weight, or only four - 


Pound; but, as when the Piſtorn is ſmall, the Strokes' muſt 
be many more in Number, this Weight-tho? leſſened, muſt be 
often repeated, which cauſes a Diflike/in/People to theſe Pumps 
after all; eſpecially, if we add to this, chat the Expence'of 2 
fingle Barrel Air-pump, with its proper Apparatus, is "nearly 
as great as that of a double barrelled Pump, of the aue 
Form you here ſee. * 44k 
Eupbroſ. It was on this Account then, 1. Sepketie, that hs 
have the Invention of the ſingle barrelled Pump, you there 're- 
commend. I ſhould be glad to know what are the particular 
Advantages of this 247 mms and the n on which 
they depend. 

Clan. The mincigal Deſi gn in this Brend. is to iter the 
Weight of the Air inſenſible on the Hand in working; for 
which Purpoſe, you ſee a Valve is provided in a Piece fixed to 
the upper Part of the Barrel, and a Collar of Leathers, thro' 
which tue Shank of the Piſtorn paſſes in a Piece, ſcfewed on 


upon the Top of the Barrel. The 2 of this Valve is twofold 3 
for 
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for, firſt, it gives a Paſlage for the Air out of the Barrel; and 
ſecondly, prevents any Preſſure of the outward Air upon the 
Piftorn in the Pump, excepting what lies upon the ſmall 
Hole in the Valve, which is altogether inconſiderable and im- 

perceptible; and farther, as the Air cannot return by this 
Valve, ſo neither can it get thro” the Braſs Piece in which 
the Piſtern moves, by reaſon of the Leathers ſitting very cloſe 
about 1 it, and well ſuppled with Oil, which, at the ſame Time, 
by no means prevents a free and eaſy Motion of the Piſtorn: This 
Contrivance of a Collar of Leathers, you will obſerve in the 
Courſe of our Experiments, will be of neceſſary and frequent Uſe 


in many other Cales of a like Nature. Beſides theſe Particu- 


lars, there are ſome other Improvements which the Author of 
this Contrivance has made in the Structure and Apparatus of an 
Air-pump ; ſu that thoſe ho chuſe it may exhauſt the Air from 
any Vellel, as far as the Power of erben, and the Nature 


of Air will permit. 
Euphraſ. But how do you find in what daremes the Air is 


exhauſted from any Veſſel placed on the Pump? | 

Clem. By means of a Gage, which is. provided for that 
Purpoſe, of different Forms, according to the different Kinds of 
Pumps that are uſed: This Gage conſiſts of a Glaſs Tube, 


n in a n of ener in the lee * 23 
8 | This 


* The moſt elegant Form of this Pump we have thought proper 
to give a Print of, for the Sake of explaining ww; "ON hen 
which it conſiſts, Which are the following: Ts. 
2 4, The two Braſs Barrels of the Pump. 

66, The Handle, or Winch, by which | 

cc, The two Piſtorns are oben in the Barrels. 

d d, A Braſs Eliptic Baſon, which was formerly in Uſe for hold- 
ing Water to ſupple two Leathers in the lower Part of che Baſon, but 
is now diſuſed, as not nec 15 

ze, Two ornamental Pieces of Wood, by which 
4 3 Head of the Pump is ſcrewed very * down —_— mw 

arre 

£8» The two Pillars ſupporting the ſame. 

45, A long Pipe, by. which the Air paſſes from the Receiver into 
the Barrels, 

#7, The Braſs Plate, on which the Receivers are 4 tobeex- 


TC 


hauſted of their Air. 
t, The Hole in the Middle of the ſaid Plate. | 
. The Mercurial Gage. „b | 
2 
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This Tube communicates, on the other End (by means of 4 


Piece of Braſs) with the Hole in the Plate on the Top of the 


Pump; ; and conſequently, with the Receiver, placed over it; 7 


ſo that, when the Air is drawn from the Receiver, it is, at 
the ſame time, taken from the Glaſs Tube, or Gage; and as 
the Spring of the Air, within the Gage, is by' that means 
leſſened, the Preſſure of the outward Air becomes greater, and 


forces the Quick-filver up in the Tube; fo that, as the Quan- 


tity and Spring of the Air is leſſened in the Receiver, the Quick- 
ſilyer riſes higher and higher in the Tube, and could the Air be 

entirely exhauſted, the Mercury would be juſt as high in the 
Gage, as it ſtands at that Time in a common Barometer; and 


to convince you of this, ſhall bet the firſt ef on rom f 


Pump. 

Eupbroſ. This will give me great Pleaſure Pray n to 
the Operation. =] ſuppoſe the Diviſions on the long Slip of 
Wood are ſo many Inches, by an & rt meaſure the” e Rile of 
the Quick-filver. 

Cleon. That is the Uſe of it. Lys prevent thie Air from 
getting into the Receiver, I firſt WY this wetted Leather on 
the Plate of the Pump, with the Hole in the Middle of it, juſt 
upon the Hole of the Plate. Then J take the ſmall Receiver, 
and place on the Leather over the Hole. I turn the Winch, 
and raiſe the Piſtorn from the Bottom of the Barrel towards 
the Top, and you ſee the Quick-ſilver immediately riſe in the 
Gage. I turn the Winch back, and the other Piſtorn 
riſing, draws out more Air, and makes the Mercury riſe ſtill 
higher. I proceed in the Operation, and each alternate 
Stroke of the Piſtorn advances the Quick-ſilver ſtill higher and 
higher; till at laſt, I move the Piſtorns many Times up 
and down, without the Mercury ſenſibly riſing” any higher, 
Whence you may conclude, that the Air is drawn out 
of the Receiver and Glaſs Tube, as far as the Pump _ 


do it. 

: . | I 3% 2 | e 
, „ The Baſon of Mercury: i in which it is immerſed. _ 
x, The Stop-Cock, by which the Air is let into the Receivers. a- 


gain. 

Theſe are all the eſſential Parts of the Pum neceſſary to be * 
fribed ; the Apparatus proper for Gentlemens Ut we thall exhibit 
in a Plate hereafter. 
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Eupbroſ. I obſerve the Motion of. the Quick - ſilver riſing with 
every Stroke of the Piſtorn, with the higheſt Satisfaction; and 
by this one Experiment only, can ſee a great Way into. the 
Nature and Uſe of this curious Engine. But what is the Form 


and Rationale of the other Gage you mentioned ? 
Cleon. I will tell you, and ſhew its Uſe by an Experiment 


alſo.————1t conſiſts of a ſhort Tube, hermetically ſealed at 


one End, filled with Quick- filver, and inverted with the open 
End into a ſmall Baſon of Quick-filver, and then placed on a 


ſmall Plate, communicating - with the common Du& of the 


Pump, as you here ſee it on the portable Air pump. \, 
Eupbreſ. [ ſee it indeed, but I do not rightly underſtand it. 
It ſeems to me, as if this Gage was to ſhew how far 
the Air was exhauſted by. the Motic of the Quick-filver down-, 
ward. 
Clean. 3 judge very nightly 7 fors. as the Air i is 7 
out of the Receiver, it is, at the ſame Time drawn out of the 


Glaſs, ee over the Gage and conſequently, the Spring 


f2# > 


diminiſhed, it will at —— W leſs. than the Weight of 
the Mercury in the Tube, at which Time the Mercury will 


begin to ſubſide; and as the Operation of the Pum p is continu- 


ed, it will ſink lower and lower, till at laſt, it, will ſtand but a 
very ſmall Heighth above the Surface of that in the Baſon: 
Whence, likewiſe, we ſhall n chat the Air is drawn out 2s 
far as it can be. | 
Eupbroſ. I 3 CLE At you. TX one ie Thing I 
muſt obſerve, that you ſeveral Times hinted, that the Air can- 
not be wholly exhauſted from the Receiver. Pray, give 
me the Reaſon for tat. 
Clan. You. will eaſily perceive we Reaſon of it, when you 
conſider, that, tho' the Quantity of Air be diminiſhed by each 
Stroke , of the Piſtorn, and its Spring thereby continually leſ- 
ſened; yet, if the Operation of the Pump were to be con- 
uns ever ſo long, the Conſequence could only be a continual 
Dimunition of the Quantity of Air; but a Total Exhauſtion 
of it will be impoſſible, becauſe the Piſtorn can take away no 
more Air than what is forced into the Barrels by the Spring of 
the remaining Air in the Receiver. Therefore, aſter the laſt 
Stroke 
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Stroke of the Piſtorn, there will be ſome Air remaining, but 
that may be ſo ſmall, as not to be capable of throwing up the 
Valve any longer, and there fore muſt remain exhauſtible': But 
theſe Valves and Gages have been fo ingeniouſly. contrived and 
improved, that the Quantity of Air may be exhauſted to much 
feſs than the thouſandth Part bf the Whole; and there Are not 
wanting a few among the Wealthy, who have been liberal e- 
nough to encourage this e of Togenuity 1 to'the mn . 
tent AY 

Eupbroſ. Were I among the fortunate Number, where Af- 
Auence exceeded the neceſſary Occaſions of Life, ſo far as to 
put it in my Power to have what I can wiſh, I would not only 
have an Air-pump, but every other philoſophical inrument 
that the Improvements of the preſent Age could ſupply. 

Cleon. This would be making a proper Uſe of the Gifts of 


F ortune, and doing Good with the beſt Grace and Taſte; it 


would be happy for Artiſts and Tratleſmen, if more of the Opu- 
tent were found of that Diſpoſition.= 
| provided for, and Pumps of the common Form and eaſy Price 
will anſiver all our Purpoſes very well; as you will perceive by 
4 Series of Experiments on the portable Arr. Toys. Which” 1 
ſhall next proceed to exhibit, 
' Euphroſ. I long till you make a Begindlig | ; as from unte 
1 have already ſeen, I promiſe myſelf not a little Pleaſure and 
Improvement by them. You have alteady fhewn me one Ex- 


periment, and 1 want to ſee what will be the Subject of de 


Second. 
Con. For the ebm bibeiset 1 take this mall Gh 
and place over the Hole of the Pump, as before, and when I 
have worked the Pump, you perceive the Weight of the 
Air in a viſible Preſſure of the Glaſs into the wet Leather. 
I ſoon exhauſt the Air: The Quick: ſilver you ſee at 29 and 3, 
| -and now, if you try to pull the Glaſs up, you will be 
nil further convinced of the Weight of Air in preſſing it down; 3 
8 —Try what you can do. 

Eads Iwill but it ſticks ſo faſt that I cannot. 
Sure! It can never be the OE of the ir ou keeps it thus 
faſt upon the oy.” 


dla. 


But Others müſt be 


by 
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Clean. It certainly iss, and nothing. elſe; you muſt conſider, 
the Surface of this Glaſs is "bout four ſquare Inches, and 
therefore ſuſtains.a Preflure from the Atmoſphere of fifty Pounds 
Weight. No Wonder then, if your tender Arm 1 not 
be able to raiſe it from the Na e e 

Eupbreſ. Have you any Experiment: by as you ean prove 
this to be owing entirely to the Weight of the Air? 1 

Cleon. Ves; that will be a third Experiment, and give you 
an ocular Demonſtration of the Truth. I take the ſame 
Glaſs, and place it under a large Receiver, and on ane Side of 
the Hole on the Plate. Then, when I begin to pump, 
if you look at the Rim of the ſmall Glaſs, you will obſerve it 
will be a little lifted up from the Leather, by the Spring of 
the Air throwing itſelf out from under it into the large Recei- 
ver; eſpecially, at a few of the tuft Turns of the Winch. 
The Air is now exhauſted far enough. The ſmall Glaſs 
has now. but little Air within it, and is eaſily moved, as you 
ſee by my ſhaking the Pump. But now keep your Eyes 
fed on the Rim, or Bottom of the ſmall Glaſs, and when I 
turn the Vent⸗ piece to let in the Air, you will perceive the 
Weight of it will fix the Glaſs en 4 wann and you wil 
ſee it ſink down into the Leather. ——— 

Euphroſ. J hear the Air ruſh in, and ſee it fox the Glaſs Gals 
in the Manner you mention by its Preſſure. —— A curious Ex- 
periment this! and a full Proof of all I defire to know; for 
now you have taken the larger Glaſs away, I find it as faſt on 
the Pump, and juſt as immoveable by my Strength as before. 
—— Theſe Experiments make the e of the Air ſenſible 
to a ſurpriſing Degree. | 

Clem. And you will have more Reaſon to-think ſo dn the 
next Experiment, in which you will be a Party concerned; far 
you are now to lay your Hand on this open Glaſs, placed over 


the Hole of the Pump. —— 


Eupbroſ. Not 1, vuly; ; I am too ell convinced af the 
Force of its Mn without 1 farther en of the 
Matter. 

Clon. Tou need not be afraid, my Enpbrofime; ; vn aud 
aſſured, the Experiment is innocent; and I will put my. own 
Hand on the Glaſs firſt for * greater Satisfaction. You 


obſcrve, 


1 : \ 


370 The young GEN TLEM Aa Na 


| obſerve, I oy on the fleſhy Part of my Hand, ach work the Ml 1: 
Pump with the Other. You ſee the Fleſh on the Back 6f fu; 
my Hand ſenſibly preſſed down between the Bones, by the Tl 
Weight of the Air : And below, within the Glaſs, you ch. 
as plainly perceive bon the F leſh of my Hand is protruded, or 
forced down into 2 un by the Spring of the Air contained ny 
in it. | 
Eupbroſ. Yes, 1 ſee all that you mention, and Wy 1. how as 
you could afk me to try ſuch an Experiment, which gives meſo IM. 
much Pain to ſee. it performed by Another. -l ſhould fear x” 
left it ſhould maim my Hand, by bending it into the Glaſs: 
Pray, take your Hand off, Cleonicus; for it has a very diſagree- 
| able Appearance. The Blood is . to .. e W 
| ' Fleſh into the Glaſs. '. | the 


| Cleon. This laſt 8 which you li: 8 RY the 
| Reaſon why Surgeons take this Method in Cupping, or Scari- | dif 
_ Kication 4 for they take a ſmall Glaſs, fix it over the Part from D 1 


whence they intend to take the Blood, and with a ſmall Syringe, 
ſcrewed on the Top of it, they e out the Air from the che 
Glaſs. The Air contained in the Fleſh below puffs it: up into the 
the Glaſs, and the Blood flows in great Plenty towards that tha 
Part; and conſequently, thro the ſeveral little Orifices made be: Ste 


fore by the Scarificator. wit 

Euphroſ. It is to anſwer the "Ras: End, I ſuppoſe, 8 , 
have ſeen ſome hold the Cupping-Glaſs over the Flame of a COT 
Lamp, and then immediately apply it to the ſcarified Part. fuc 

Cleon. It is ſo; and one would ſcarcely think what 2 Quan- anc 
tity of Air the Flame will inſtantly expe] from the Glaſs,. and ON 
thereby fit it for the Purpoſe. But to return from this Di- * 


greſſion; you muſt not think to come off without laying your 
Hand on the Glaſs; and becauſe you ſhall pot be afraid, I have Iv 
provided one of a leſs Size. J will alſo ceaſe nnn. the pre 


Pump; whenever you deſire me to do it. | tun 
Euphroſ. I am very timid, and yet have ſome I nalinktidn to 4 

try the Experiment, as I love to be convinced. of the Truth of Sen 
Things by all the Means of venſation, But be ſure N the 
the Pump very gently. 1 8 | you 
Cleon. That you may a on; therefore put on your I e 


Hand fo cloſe that no Air can get under it into the Glaſs. 


[ 
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sive one Turn of the Winch, and you find a ſenſible Pref- 


ſure on your Hand, and ſwelling of the F leſh within the Glaſs. 


the Third | 

Euphraf. Oh! cue, remennher your Promiſes 
and ſtop the EAR for my Hand is ſo ſucked in, that Ia 
not able to bear it any farther. It is fixed fo faſt —_— that 
cannot remove —ͤ— | 

Chon. You cry, out before you ate hurt. 1 muſt give 


you one more Turn of the Winch. — don t mind your 
Panic, it cannot hurt you; therefore you mob bavs another 


Stroke yet. 
Eupbraſ. I beg you will proceed no farther. If you do, 1 
ſhall not think you regard me with the Tenderneſs of 2 Brg- 


cher. How ſhall L do to get my Hand off? ——— Fray, 


diſengage me immediately. 


Cleo. I hall inſtantly releaſe you from this philoſophicel : 
-You have not Half 


Thraldom which you ſeem to be in,- 
the Courage of ſome of your Sex, whom I have ſeen ſuſtain 


the whole Weight.of the Air upon their Hand on a wider Glaſs 


than this, without any Out- cry at all: But I turn the 
Stop-cock, and you find no more of the Weight of the Air 
without, nor the Spring within your Hand. 

Eupbraſ. I am glad I am once more at Liberty, and mu 
confeſs, I am aot ſo much of a Heroine as not to be fearful in 
fuch Caſes, where I know Danger may attend an Enterprize, 
and at the ſame Time know not when, or how it may begin. 
I make no Doubt, but you find e as Timorous ap 
the Ladies in this Reſpet. _ _ 

Clean. I will not ſay they are more ſo N cnly.ths 
L will allure you, I have found many a one whom I could not 
prevail upon to lay his Hand upon the Glaſs, by all tho ngor- 
tunity I could uſe. 

Euphroſ. Well! It makes my Hand afoted with an odd 
Senſation. How red the Part appears, with the Circle of 
the Glaſs impreſt . But enough of this. 
your next Wen en 2 1 yope ln hays: nothing; e fax 
me to do. 85 : „ 
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* Cleon. By the next Experiment, you will further” perceive 
the wonderful Weight of the Air, as it will burſt this Bladder, 
which you ſee tied over the large, open Glaſs. 

Eupbroſ. IT ſuppoſe you mean, that, when the Air is taken 
away from the Infide, the Weight of the Air without is ſo 
.great on the Bladder, as to break f its Way eh it into the 
Glaſs. 

Clem. That, you will ſee, will be the Caſe —— T place 
the Glaſs on the Pump, and with one Turn of the Winch 
d only, you ſee how the Bladder bends down. - With a ſe- 
cond Turn, it deſcends ftill lower. — 

Euphreſ. Well! This is a very curious Acacia The 
Bladder ſeems 3 hollow, _ the concave Surface of, a 
Hollow Globe.- 
Con. You happen to hit off the Matter exadtly; ; for there 
is a phyſical Demonſtration, that the Concavity of that Blad- 
der, reſulting from the Preſſure of the Air, muſt be truly ſphe- 
ical. But now expect the Conſequence of a greater 
Preſſure, which will more immediately affect your Ears than 
your Eyes. I give another Turn or two, and the 
Bladder burſts with the Report of a Gun. 
* Euphbroſ. I imagined I ſhould hear it; but little wag of 
a Sound ſo great. 1 aſſure you, I ſhould have Topped | my Ears, 
if J had; oz it has almoſt made me deaf. - Pray, what 
* do you think there might be on the Bladder ? 

Chon. The Glaſs is four Inches in Diameter; ; there is there- 
fic four times four, or fixteen times the Weight of the Air 
'on the Bladder, as there is in one circular Inch, which, as 1 
have obſerved to you before, is 12 Pounds ; ſo that the Whole 
is 12 times 16, or 192 Pounds. No Wonder, therefore, if 
the Bladder breaks with the Preſſure of near 200 Weight. 
Eupfroſ. Such Experiments as theſe naturally tend, by De- 
grees, to abate the Wonder we uſually expreſs at ſome mighty 
Effects we obſerve produced by. thoſe inviſible Agents, the 


7 Weight and Spring of the Air. 


8 len. They do ſo, to ſee a huge Fire-Engine, worked by 
one, and the Jargeſt Bomb-ſhell burſt by the other, create 
Wonder and Amazement in vulgar Minds; but, when viewed 
With a a philoſophical * they appear to be no other than the 

ordinary 
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| Whole. 


nal Air was leſs than the Weight of the 
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The followin g Ex- 
penmeft will ſhew you bow Haturally the Air will throw le. 


ſelf aut, by: its Sprin from any 'Veſſtl in which it is con- 
"the "external Air is taken away 3 


for which Purpoſe, you ſee here, a arg hollow Qlobe of Glaſs, 


with a long Neck to it. . 
Glaſs, partly filled with Wuter, and * Neck immers d there 


in nearly to the Bottom. YE his 1 ace on the Pump, and a 
A by: "a 
cloſe Receiver overvit, —— 


Now J theWinch, and you 
ſee how. prettily the Air throws zem dat from the Globe, 
through the Water; 5 H 2 Succeftion' of RD. Bubbles, 
and that at every Turm of the Winch. e 
Eupbroſes See it! Ves, tat 1 d, and with the utmoſt Plea- 
ſure.——1 likewiſe cler the Reaſon of your placing it un- 
der Water; for elſe I ebulg ndt. HIND: ſeen the Air make its Eſ- 
cape from the Globe. B obſerve; that the 
longer your Pump, we Teſs is the Quantity of Air thrown out 
Globe at each Extivuſtion; but the Reaſon"of this, - 
- ee ad As 2 FF i 


not expect to ſee the Air entirely exhauſted from the Globe. 

Chin. I have nearly exhauſted the Air, and when p 
turn the Stop-cock to let the Air into the large Receiver, it will 
N fall on the Surface of the Water, and by its Preſſure 
into > th ex . Globe. TE ee the Effet | 
l ett e „ 2 

e It roſhes' v ri great Violence into the Globe, fu | 
deed, and almoſt fs" ene Bubble of Air, which 1 
ſee on the Fop, is, I- preſüme, thar' which remained in the 
Bulb, . Extayition,” ng is now, con en Into a fmalf 
Space. 8 . „„ 41 w$ Bc S ; tb 

Cleon. That is realty 5 0465 and you ſes by that, how 
ſmall the Quantity of remaining Air, compared Ain the Whole, 
at firſt contained in the Globe, or to the Bulk of Water now 
in it, which muſt be equal to the Quantity of Air drawn out 3 
and in common” Pumps; it is about the rodth' Part of the 
And we ſee, in this Experiment, that the Spring 
of the Air; in any Quantity, is equal to the Weight of it, by 
producing ati equal Effect; for while the Spring of the iter 
err t Air, the Was 
eee $93 n V 


! act 


ll 


$74 2s jowng © Urner 


; ter kept riſing in the Globe ; but, when the Spring at laſt be. 
eame equal to the Preſſure, the Water ſubject to both their 


Influence, and finding 3 it equal on cithes Side, could no longer 


move. 

Eupbroſ. This is a ks Demonſtration of a very important 
Propolition, as F take it. But how do you get the Wa- 
ter out of the Globe again? 


Clan. By a Proceſs juſt the Reverſe of the former Experi- 


ment.- Now I take this ſmall Glaſs-jar, and placing it on 
the Plate of the Pump, I invert the Bottle of Water upon it, 
and covering the Hole with the Receiver, I begin to exhauſt, 

— and : you obſerve, that no ſooner the Winch: moves, 


but the Water begins- to deſcend thro? the Neck of, the Bottle, 


| is continued, the Motion of the Fluid is accelerated,. and at 
Length it runs in a continual Stream. This Stream like- 
wiſe is accelerated, till, at laſt, you ſee it all run out, and with 
the ſame Number of Turns of the Winch as. defore. were made 
to fill it. 

Euphraſ. This is a very entertaining, as welb as inſtructive 
| as for by this, I ſee, that the Weight of Water ſuſ- 
tained is always proportioned to the Spring of the Air. As 
the Latter is leſſened, the Former muſt be ſo of Courſe, till the 


Spring of the Air within becomes equal to that without. When 


the Weight of the Water becomes nothing, and conſequently 
mult be all run out. Thus far I have been able to under- 
ſtand the Nature of this Experiment. Fray, what Uſe do yow 
make of it, Cleanicus © ² 

Cuban. To ſhew the Reaſon of another fimilar Experimend 
with an Egg, which I have here provided for that Purpoſe ; for, 
if I make a Hole in the little End of this Egg, and place it 
with that End downward, as I did the Jar, with the Bubble of 
W ater before, You obſerve, that as ſoon. as I turn the 
Winch, the White of the Egg, and the Volk are both protru- 
ded thro that Hole, and the Egg becomes entirely empty. 

. Euphreſ. Indeed, I do obſerve it with very great Pleaſure, 
and one would think, there muſt be a Bubble of Air in the 


ne the Egg> like what we had before in the Bottle, to 


con- 


It drops only at firſt; but, as the Motion of the Pump | 


a Wwe v5 as _ 


IX? p , ,, 


oo ed 1h WW a..... 


9 „ bond by 


— 


from the White at the little End, . 
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| contribute, by its Spring, to the Expulſion of the Contents of 


the Egg. · 
Cleon. You have juſt hit upon the Thing. There really is 


ſuch a Bubble of Air in the great End of every Egg, and as it 
is. contained between the Shell and the Skin of the Egg, we 
ſhall have an Opportunity of ſhewing it, by an Experiment in 
a very curious Manner. Thus ——— I take away with a Pen · 
knife near Half the Shell of the Egg, and then placing the o- 
ther Half upright, on the great End, that you may fee all the 
internal Part, I place a ſmall Glaſs over it,. and turning 


the Winch, you ſee the Skin begin to riſe from the Bottom. 


As I continue to work the Pump, you ſee-the Effect of 
that Bubble of Air manifeſtly, by x raiſing the Skin ſtill higher 


and higher in the Egg. Jou now ſee the Skin up to the 
Top of the Egg. 


You ſee it riſes ſtill higher and higher, 
and puts on the Form: of that Part of the Egg which is taken a- 
way; ſo that now the Skin of the Egg on one Part, and the 
Shell on the other, make the Egg appear, as it moms again 
compleat. f 

Eupbreſ. A wonderful Spectacle this, — what 1 ſhould 
never have thought of, if I had not ſeen it! Indeed, 1 


have often obſerved, in boiling of Eggs, that there was always 
a hollow Part in the great End between the coagulated White 


and the Shell; and further, I have often wondered, that the 
Shell ſhould ſo readily come off at the great End of ſuch an 
Egg, but ſhould adhere to, and be with en ſeparated 


Clem. You have heard of the old Adage, 1 „ 
Reafon i in roaſting of Egg... That very Reaſon, which: you 
now ſee in boiling them, is all contained in this Bubble of Air; ; 
and this only one Inſtance, out of many, of culinery Philoſo- 
phy; or that which concerns Cookery, which, therefore, ſhews 
it to be an Art, which i is not only neceſfary in Life, but orna-. 
mental in your Sex; as it is in every Part founded -on the niceſt 
Principles of natural. Reaſoning, and therefore worthy che 
Study, if not the Practice of every young Lady; 3 and. 1 have 
the Pleaſure to know, that, for your Party you excel in both. 

- Enpbreſ. You ſay a great deal, Cleinicus ; 1 know your 
Partiality to me. —— 1 Know but little, at preſent, of the 

| FR | 
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Philoſophy of any thing ; but I muſt own, that which concerns | 


my own Buſineſs more immediately delights me; and in this, 


I am but like other People; for every one is delighted to ſee 


the Reaſon of what he likes. 


Cleon. Nor have we yet taken Notice of the principal Thing : 


diſcovered by this Experiment. For hence we learn, that 
this Bubble of Air is the Means which Nature has appoiated for 


the Maturation, and bringing to Perfection the Chicken con- 


tained in Embryo, in what we uſually call the Treadle of the 
Egg. This is done by the conſtant Incubation, or Setting of 


the Hen upon the Eggs. For by the Warmth, thus communi- 


cated to the Air, the Spring of it is increaſed ſomewhat beyond 


its natural Tenour ; and, at the fame Time, its Parts are put 


into Motion by this gentle Rarifaction. Hence Preſſure and 


Motion are communicated to the Parts of the Egg, which, ſome 
how or other, does gradually promote the Formation, and 
Growth of the Coles, in the appointed Time of its Exclu- 
= This alfo is an Article of natural 
Knowledge, which will not ſit ill upon the Underſtanding of : 


fion, or Hatching. - 


the good Houſe-wife, who delights in the Breeding of F owl. 


23 Indeed, I think fo too; and every Time I fee a. 


Hen fitting, I ſhall be apt to recolle& this Part of the preſent 
_ LeQture on Philoſophy. —— Tt will be hardly worth while, 
after the mention of Things of ſuch Moment, to ſpeak of that 
common Experiment, of putting one's Tongue to the great 
End of the Egg, to find if it be warm; the Reaſon of 1 
I ſuppoſe, is alſo contained in this included Air. 

Cleon. It is ſo; nor is this Experiment to be paſſed over 
without Notice, as it is the Criterion by which we judge of the 
Goodneſs of the Egg; for, when the great End of the Egg 
feels cold to the Tongue, it is a certain Proof of the Egg's be- 
ing bad; for the Air having made its Eſcape by Degrees thro” 
the Pores, or otherwiſe, the Egg becomes ſtale, and at Length, 
grows putrid, or addled. We have long dwelt on the 
Subject of Eggs, and have not yet done with it neither; but 
before we can proceed _ farther, fome other ————— 
muſt be premiſed. | 


Euphroſ. Pray, what! is the next Experiment, Cleonicus 1 
"OA to 
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Bubbles immediately appear. 
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Experiments which next are to ſhew, that Air is 
plentifully contained in all Kind of Bodies, both fluid and 
ſolid, tho' we ſee it not, and thereſore think litzle of the Mat- 


ter. For the firſt Experiment of this Sort, I ſhall put 
clear, cold Water into this tall, Glaſs-jar, and placing another 
over it, I turn the Winch, and you ſee the Appearance | 
of Bubbles of Air thro' the Body of the Water. They ap- 
pear very thick, but ſmall. They now grow larger, and 
riſe to the Top of the Water. They are now very large, 
And as long as the Pump continues 
to work, ſo long you ſee the Air ariſe from the Bottom of the 
Water to the Top, but more n fas by Subbles of a * 
ger BC: - 57 
Euphrof. Well! this Pump is a moſt EONS Machine | | 
Every Experiment adds an Increaſe of Knowledge. -T 
could not have thought there had been ſo much Air in Water, 
had I not ſeen it thus demonſtrated ; and thus, I ſuppoſe, Air 
may be contained in other Fluids as well as Water. 
Clean, In the very ſame Manner, differing only in Quanti- 
ty; ſome containing more, others leſs. However, one Cir- 
cumſtance muſt be attended to in ſpirituous Liquors, where 
ſomething more than mere Exhauſtion by the Pump contributes 
to the Rarifaction of the Air contained in ſuch Fluids; as you 
may obſerve, by the following Experiment, —— TI take the 
Jar of Spirit of Wine, cover it, and exhauſt as before. 
And now you ſee how ſuddenly the Ait-bubbles ſhew them- 
felves ;- how violently they ruſh to the Top, and. burſt ? 4 
Nay, you obſerve a perfect Ebullition in the Spirit, by the ex- 
ceflive Rarifaction and Expanſion of the Air. 4 
Eupbroſ. The Spirit perfectly boils, like Water on the Fi ire, 
and now I begin to ſee a little into the Nature of Boiling. 
Clin. You will ſee more, by the following Experiment, of 
the Nature of this great Operation of the Kitchen ; for you 
will find, that the Pot might be made to boil with an Air- 
pump, as well as by Fire; but it will be but for a little Time 
only. For now I fill the ſame Jar with hot Water, put it 
under the Receiver; and exhauſt ; — and you ſee numberleſs 
I turn the Winch a ſecond. 
Time, and they become large, and ruſh towards the Top. 
; A 
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Air. 
tion throughout; 5 


A third Stroke produces a great Ebullition, or Boiling of the 
Water, which now, you ſee, plainly roceeds from the Rari- 

faction of the Air, occaſioned. by the ag: and the n of 
the Water together. And it is very obſervable, that, at laſt, 
you ſee the Air is but ſmall in Quantity, and expands itſelf in 
very large Bubbles. The Boiling of the Water decreaſes by 


Degrees, and at Length becomes little or r nothing, when the 


Air is nearly exhauſted, 

E upbref. Theſe Experiments are ſo many Leſſons of Inſtruc- 
tion. I plainly perceive, that the Boiling of Water is nothing 
but the Agitation, or Motion -produced by the Expanſion of 
Air, and that this is occaſioned by the Heat of the Fire, when 
ſufficiently great, as in common Caſes of boiling our Food, or 
by the Heat of Fire, and the Action of the Pump conjointly, as 


In this artificial Boiling, you have now ſhewn, and by ſome o- 


ther Agent, I know not what, in the Boiling your ſpirituous 
Fluid. Have you any othęr Experiment of this Kind for 
the [Improvement of domeſtic Knowledge? —— © 

Cleon. Yes, many; 3 one in particular reſpetts the Air i in 
Beer, which I know will pleaſe you, and therefore ſhall next 
ſhew it. Beer, juſt tapped, or new, is fitteſt for this Pur- 
poſe ; ſuch as you have i in this Decanter. - 
Half full, and put it under the Recipient. I no ſooner 
move the Winch, but you ſee the Beer replete with Bubbles of 


a Third makes them riſe to the Top in 
prodigious Quantities, and theſe conſtitute a frothy, white Head. 
—— This becomes larger and larger, by the conſtant Riſing of 


the Air, —— till, at laſt, it runs over the Top of the Glaſs.— 


Euphroſ. Well! this is a merry Sort of an Experiment. It 
makes me ſmile, to ſee ſo odd an Effect. 
grow finer, as the Air is exhauſted from it. I now like- 
wiſe underſtand why that Beer is always briſk and pleaſant that 
produces a frothy Head. And laſtly, I fee the Reaſon of 
the frothy Phenomenon itſelf, viz. that by Reaſon of the Viſci- 
dity of the Beer, the Bubbles of Air cannot ſo ſuddenly expand 
themſelves as on the Top of Water; but lie one upon another 


in that e State, and make that Whites and  porws ge | 


Cleen. 


I fill the Jar | 


Another Turn makes it almoſt opake, and in Mo- 


I ſee the Beer | 


and Lives Parftiogorn'y. 459 ; 


- Oledn You have given the true Reaſon of the Thing; and 
you! will farther obſerve in this Experiment the general Reaſon 
of Tranſparency, and Opacity in Bodies ; for the Beer is more 
tranſparent, as it contains Jeſs Air; and the Froth- becomes o- 
pake, on account of the larger-Interſtices, or Bubbles of Air 
therefore Tranſparency depends on the Fineneſs or Smallneſs of 
the Pores, and folid Parts, and Opacity on their being large. 
bus Paper having its Pores filled with Oil, becomes 
much more n than it — is, when filled with 
Air. & ur 

Euphroſ. I ae ies of thoſs n . _ 
bowel me, relating to the Production of artificial Air, would 
ſhew themſelves to great Advantage in the exhauſted Receiver. 

Cleon. In this you would find yourſelf miſtaken, were you 
to try them all; for the Ratrifation of the Air; in many of 
them, would be 2 g ag as to drive the Liquor out of the 
5 u n | D dd | FL Veſlels. 
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r We think proper, by way of Note, to give the losing Account 
T of two Air-pumps contained i in Plate the XXXth. | | 


* Deſcription of the Structure of Deeper s Air- pump. 


a 4 The Braſs Barrels. 
c 6 The Piſtons. — 
dd The Braſs Knobs, which wn down the Bed of the Pump 
FEY IS; | 
raſs Pj commun catin with N 
3 2 The cr above, an S 5 
1A Pipe below, from whence the Air is <6nzefed to the Bartels. | 
11 Is a Braſs Wire, ſliding through 4 Collar of Leathers, on the 
Top of the Receiver. 
4 The Mercurial Gage on the lower Part of the pump, with which 
the Pipe / / alſo communicates. | 
n Is the Stop cock, to be turned for letting i in the Air. 
© This, together with the foregoing Deſcription of the large ſtand⸗ 
bog Pump, 1s ſufficient to ſhew the general Mechaniſm. of this Ma- 
.chine ; but as in bath theſe, the Structure is very complicated, I have 
contrived one, in a much more ſimple and portable Form ; and 
therefore I. have called it the Portable Air-pump, and have ſhewn it; 
by a proper Figure; in the lower Part of Plate XXX, of which no 
particular Difeription is neceſſary ; as the Parts of which it conſiſts 
are ſo few, and fully deſcribed already in the other Pumps; elpect- 
an 11 as it has been ſo many Years un, and approved of by the 
ublie. 
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Veſſels. This happens, eſpecially in efferveſcent Liquors, 
or Acids and. Alkalies mixed together. Some of theſe 
Liquors being mixed in the exhauſted Receiver, produce ſuch 
an exploſive Æther, or Spirit, as to blow up the Receiver from 
the Pump, notwithſtanding the great Preſſure of external Air 
upon it. Such Experiments, therefore, as they are not to 
be ſhewn without Danger to the Perſons preſent, I ſhall not 
attempt, but the following one is very innocent, and will ſhew 
the Nature of metalic Solutions more perfectly than you can ſee 
it without. I take a Quantity of Agua Fortis, a little 
warmed, and put it in a ſmall Jar under the Receiver. 
On the Top of the Receiver, a Braſs Wire is moved up and 
down, thro' a Collar of Leathers at Pleaſure. <—— Then, 
before I turn the Winch, I thruſt the Wire down about an 
Inch into the Fluid, and a gentle Solution begins, with a con- 
fiderable Production of Air; but obſerve, when 1 turn 
the Winch, how ſurpriſingly theſe Bubbles of Air increaſe, 
and what a prodigious Efferveſcence they occaſion in the Li- 
quor. This is only an Illuſtration of the general Nature of 
Solution, in which we obſerve the Body is reſolved into two 
Parts, viz. its own metalic Part, and a large Quantity of Air. 

Eupbroſ: But the Air which I now ſee is the factitious, or 


generated Air, from the Body itſelf. - The Air contained in the 


Pores of ſolid Bodies is like wiſe rendered ane I ms as 
you intimated Juſt now: | 

Cleon. It is very eaſily extracted, and ſhewn this Way, by 
placing the Body under Water, ——— Thus I take this Piece 
of Free- ſtone, and a Piece of Braſs, and put them both in the 
Water of the Jar, and by pumping the Air out of the Recei- 
ver, it riſes by Degrees from the Pores of thoſe Bodies; and 
when I have pumped long, the whole Surface of the Braſs and 
Stone is nearly covered wich thoſe pearly Bubbles of Air, which 
make a very curious Appearance; and the like yoy woull * 
ſerve from any other common, earthy Subſtance. 

Eupbroſ. As alſo, I l from any animal, or vegete- 
tive Subſtances. 

Cleon. They contain much greater Quantities of Air ; ſome 
| Specimens of which, I ſhall now give you. —— I take this 
new-laid Egg, and put it in the 10 of Water under the Re- 


ceiver ä 


— 
4 g 
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ociver, and upon turning the Winch, you ſee many fine 


ach Streams of Air rifing from the Pores of the Egg. As 1 
oor continue to work the Pump, you ſee many more of theſe aerial 
Air Jets ariſe. -Obſerve now the Pores of the Egg emitting 


t to the Air in innumerable ſmall Bubbles, which gives it a very 
not pleaſant Appearance. After this, as the Vacuum proceeds, 
ew you find the Egg expanded by the Rarifaction of the internal 


Air, ſo as to be rendered ſpecifically lighter than it was. 

You ſee it move, and roll about, and: ſeems, as it were, to 
endeavour to riſe to the Top, and is therefore but very little 
heavier than Water. 


en, in, and you ſee the Streams and Bubbles all diſappear at once. 
an Euphroſ. Theſe Things are extremely entertaining. I could 
Ne not have imagined there could have been ſo much Air contained 


urn in an Egg⸗ or, that there had been ſuch evident Pores in the 
iſe, Shell, { ſuppoſe, that, in like Manner, if a whole Ani- 


Li- mal were to be immers'd, one mi * ſee the Air iſſue from the 


of pores of his Skin. 
wo- Chon. That may be eaſily experimented in a — Bird, 


ir. plucked of its Feathers, and put under Water. In vege- 
or table Subſtances of every Kind theſe Experiments ſnew a ſur- 
the prizing Quantity of Air, as I ſhall inſtance in this Apple, that 
as I is juſt now gathered from the Tree. I connect it with a 
Piece of Braſs, and fink it to the Bottom of the Water hay- 
by ing firſt made a few Holes in it with a Pin. 
ce if ver it with a Glaſs, and as I begin to exhauſt, you ſee the Air 
the ariſe from the different Parts of the Apple, but particularly 
el- from the Holes made with the Pin. As I further proceed, 
nd you fee the Air n from the Pores of the Apple in many ſen- 
nd ſible Streams. 
ich. streams are more and more numerous, and the Quantity of 
b- Air fo great, as to make a perfect Ebulſition - on the Top of 
If the Water. If the Vacuum remain for any Time, you 
ta- I will ſee the Bubbles and Streams of Air continue ſo long. 
and if you look at the Gage, you will ſee the Mercury ſink in 
me Proportion to the Air, produced from the Apple, and this as 
ws often as the Experiment is repeated. At laſt I turn the 
Ven- ſerew, and the Air diſappears at once. 


cl Daya © Bupbrofo 


I turn the Cock, and let the Air 


Then I co- 


As the Air is ſtill farther rarified, the 
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Euphroſ. This is a noble Experiment, truly |. and I fagcy, 
from what I have now obſeryed, that a ſhrivelled Apple would 
alſo make a very pretty Appearance in the Water. 

Chon, It will, indeed; and J uſually ſhew the n 
on both, when they can be had. I have a withered. Apple 
of the beſt Kind for this Purpoſe, which I ſhall now put into 
the Water, and you will ſee the Difference between this and 
the other, - When turning the Winch, you ſee many 
Streams of. Air ariſe, tho' not ſo large and numerous as before; 


but you obſerve, at the ſame Time, the Effect of the internal. 


Air, by expanding the Apple, and cauſing the Wrinkles to dif. 
appear by Degrees. till at laſt, it has attained to the full 
Extent of its Skin, and looks nearly as full 1 une as when 
firſt gathered from the Tree. . 

Enpbreſ. By this Experiment and the F, ormer, 44 am tho- 
roughly convinced of the Nature and Difference of Fruit, with 
regard to the Air they contain. I ſee from thence, how per- 
vious they are to this neceſſary Element. I learn too from hence, 
how neceſſary the Air is to preſerve them, and to give them 
that Poignancy and pleaſant Flavour, which they have when 
recent or freſh gathered; and that Mellowneſs, and Rot- 
tenneſs, proceed, from ſome Deficiency either in Quantity or 


3 Quality of the Air in Fruit of the laſt Vear's Growth. 


- Clan. You reaſon very well on the Experiments you have 
ns 3 but, by another Experiment or two that will follow, you 
will find, that Fruit of any Kind is beſt preſerved without any 
Air at all; and that it is the conſtant Action of the Air that 


deftroys the natural Texture by an inceſſant and inſenſible 


Fermentation in the Parts, which diſpoſes them, by very flow 
Degrees, to become putrid, or rotten, 


: :Euphroſs If this be the Caſe, one would think Methods 


might be contrived, by Means of your Pump, to keep the 
Fruit from the Air as lohg as you pleaſe, which would be a fine 


Improyement for the Paſtry-cooks, in regard to their Tarts and 


Pies. 


phers of this Age ſhould ſhew ſo bad a Taſte, and be content 
with gdifcoyer: 18 the Means of living well, but leaving them tq 
| enjoy 


pu wn, 


 Cleen. It would ſo; and in an Age or two more, our r Pole 
pity 1 wonder how. it came to paſs, that the great Philoſo- 


© *, fo. 
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enjoy it. You will find Mr. Boyles Works abound with In- 


ſtances of this philoſophical. Method of. preſerving Fruit; many 
of which, if we may judge from his Experiments, * n 
the poor Proviſion of Pickles and Confections. | | 

Eupbreſ. You make me very attentive to what you now 
ay. This is a very intereſting Point with me, and I muſt in- 
ſiſt upon your being extremely particular in gratifying my Cu- 
rioſity and Enquiries upon this Head; and, in the firſt Place, 
pray, tell me how y__ W in this Affair of preſerving 
F ruit. 

Cleon. For this Nee we . Glaſſes, int of a pro- 
per Form, to hold a Pint, or Quart, or any. Quantity you 
pleaſe, of any Kind of Fruit; as Peaches, Nectarines, Apri- 
cots, Apples, Pears, Plumbs, Cherries, Gooſeberries, Cur- 


rants, &c. The Mouth, or Neck, of theſe Bottles is therefore 


larger or ſmaller, in proportion to the Size of the Fruit you in- 
tend to preſerve, and their Form muſt be conical, or ta 

inwards,———In the next Place, Corks muſt be nicely fitted to 
the Orifices of theſe Glaſſes. Then, having filled the Bottle 
with Fruit, clean and dry, you put in the Cork, and tie a wet- 
ted Bladder over it, ſo that, when dry, it may firmly adhere 
to the Cork and the Glaſs, and by this Means render the whole 
Air- tight. After this, you place Sealing wax on one 
Part of the Cork, and with a red. hot Iron Wire burn à Hole 
through the ſame, that thereby a Paſſage may. be given for bony 


Air to be drawn out from the Fruit. 


Euphroſ. Such an Experiment I ſhould be extremely glad to 


| ſee. Have you got any ſuch Glaſs by you, e 4. If you | 


have, I can ſupply you with Fruit. 
Clean. I have ſeveral of them, and your A 3 


ſome of the fineſt Fruit to be preſerved in this Way. A few of 


your Nectarines and Peaches, gathered dry, will ſuffice for an 
Experiment at preſent, and afterwards you may make uſe of 
this Procedure for any other Sort or Quantity of Fruit you 
pleaſe 

Euphroſ, 1 will, this Minute, ſtep. into the mann 


Did you ever fee finer Fruit: Where is your Glaſs? Have 
you one that wi take wy * ſo large * 


rg Clem, 
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Clem. This one will do it, and was made for receiving ahi 


Sort of Fruit. What you have brought are fine indeed; but 
you will find, that the Age of Fruit will little appear in their 


Countenance in February next. Lou obſerve, I carefully 
put them into the Glaſs till it is filled Then, this Cork, 
prepared, readily fits the Top of the Recipient, which I preſs 
down very hard. —— Then, with this ignited Wire, I burn 


a Hole through the Sealing wax and Cork; and here I muſt 


' ceaſe from purſuing this Experiment any farther at preſent; 
the Sun muſt lend us his Aid, and co-operate in the enſuing. 


long a Lecture. To-morrow, if the Morning be clear, as 


ſoon as the Sun-beams enliven the Parlour, I ſhall then wait on 
_ cs ni and e ; nn e e J 


_— 


0 I 3 


. 7 Fs * —_ . — — 


5 DIALOGUE XII. 
2 be Experiments on the Am- nr continued. 


| Ribe. | | 
HI 8 Morning anſwers to my Wines; ; the n Sun 
| promiſes Succeſs to our Defigns, and the Entertainment 
r gave me with the preceding Experiments, have greatly 
excited my Expectations for the Remainder; but none takes 
with my Curioſity ſo much, as the Experiment under Conſidera- 
ton. I ſee here ſtands the Bottle with the Fruit till. - 

Clem. Yes, and in a few Minutes time the Sun will dart 
its Beams into the Room. This convex Glaſs will con- 
verge the Beams of the Sun into fo ſmall a Compaſs, as to 
make them burn any combuſtible Object that is placed in the 
denſer Part, or the Focus in the Rays.——— Thus, you ſee, I 
Fold the Glaſs in the Sun-beams, and a Piece of brown Paper 
in the Focus. You ſee it begins to fume, 
mediately kindles into a Flame. 

Eupbryſ. A ſurpriſing Experiment indeed! The Heat thas 
ſets that Paper on fire, will certainly melt the Wax on the 


Cork, which now, I preſume, you are ready for, 


Clogs. 


—and im- 
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Chen. I waited, only for the Sun, and now I take the Pump, 
and place it, in its Beams, and exhauſt the Air from the 
Fruit. Then, with the Glaſs, you ſee, the Sunbeam 
are eaſily. thrown, on the Wax, which. inſtantly, melts, and 
cloſes: up, the Hole and nowoie Nn it Wann of 
keeping at your Pleaſure... ” 

. Exphroſ. I thank! you, 8 for this, 1 ſhall ſeri it by: 
with an intent to prove how far your philoſophical Diſcoveries 
can be applied to improve thoſe natural Delicacies of Life. 
I am afraid I have detained you too long wah this Ex- 
periments 1 Pray, what have you next to follow ? r 

lin. As theſe Experiments are deſigned to Muftrate the | 
Properties of natural, Bodies, with regard to Air, I ſhall now 
entertain you with:one or two more, about vegetable Subſtan- 
ees; and you mul know, that Plants are organized Bodies, or 
conſiſſ of Veſſels, of different Kinds, for circulating Fluids 
from the Earth and Air, through all the Parts; for they, no 
more than Animals, can ſubſiſt without a conſtant Reſpiration 
of Air. Many Experiments we ſhall hereafter ſhew, to de- 
monſtrate this; ; but at preſent ſhall entertain you with one or 
two on the Pump. You ſee, I have a long Piece of 
Wood, fixed into a Socket of Braſs : — This I place on 
the open Receiver, ſo that the lower End is immerſed-in a ſmall 5 
Jar of Water, and exhauſting the Air from the Surface C 
| of the Water, you ſee how plentifully it ruſhes through the | 
; Veſſels of the Wood to ſupply the Deficiency. I put my 
37 Thumb on the upper Part of the Wood, and you ſee no more 

Air appear through the Water. When I take off my 
Thumb, you again ſee the Air ruſhing through the Pores of 

7 the Wood into the Water; and thus alternately, as I put my 
Thumb on or off. rom By this Experiment, you ſee, that 
F any Piece of Wood is pervious to the Air, and that thoſe Air- 
J veſſels run through; the whole Length, - or Subſtance of " 
? Tree, 
Euphref. This! is a very pleaſant Experiment, and entertains 
1 the Eye, at the ſame Time as it improves the Mind. I knew 
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not before, that Air was ſuch a neceſlary Article in Plants, or 
t that they. were thus conſtructed, to circulate that wonderful 


Fluid. 


5 | | Chen, 
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"Cheer. But I have yet another Way to ſhew the ſime Thing, 
which; for Variety-ſake, I ſhall next entertain you with. 
1 take a Piece of the ſame Wood, about half an Inch long, 
cemented in the lower Part of a hollow: Cylinder of Linum Fi. 
te, which, when placed on the Top of the open Receiver, I 
fill with a Quantity of Mercury; and now, exhauſfing che Air 
from beneath the Weight of the Air, on the Top of the Quick- 
ſilver, forces it through the Pores of the Wood; and makes it 
deſeend into a ſmall Glaſs Ny in nene, wo a. Showel of 

Rain, 02 8160497 07 166 7 

| Euphref. A moſt beautiful ee of dere Rain, itt 
died] my Eyes ſearce ever beheld ary Thing more agteeable. 
II, continues to rain in an uniform, feady Manner. 
A tranquil Shower truly {: for though I plainly ſee it, yet'T can 
ſcarcely hear it at all. But ſee, 'itftops'at once, and all 
the Mercury diſappears above the Wood: —— Well |"tHhis'is a 
pave gh Demonſtration of the Poroſity of the Wood: indeed. 

Con. You are ſatisfied in this Point by the foregoing Ex- 
periments; but what if I ſhould entertain you witty” one ide 
yet to the ſame Purpoſe ? 


Eupbroſ. You will then till more delight me, and I mould f 


be glad to ſee ſo important a Doctrine eſtabliſhed and confirmed 


by every Way you think proper; ſince every e is at 
the fame Time a new Recreation. 
Clem. The Pores of Wood, which you biave alread been 


pervious to the Air and Mercury, I ſhall next fill with the Latter 
of thoſe Fluids, -and ſhall ſhew you this Piece of Wood 
entirely altered, in regard to its Colour and Weight. It is 
now a light Sibltance, and will fwim in Water ; you will then 
find it heavy enough to ſink to the Bottom, like a Stone. The 
Colour is now white; but when injected with Quick-filver, it 
will be changed to a darkiſh Hue. To this End, I put it, 
under a Quantity of Mercury, in a ſmall Glaſs, and there con- 
fine it with a Cork. I then exhauſt the Air from the Re- 
ceiver, placed over it, and the Air, contained in the Pores of 
the Wood, throws itſelf out, as youplainly ſee from each End, 

through the Quick-filver. It is now quite exhauſted, and 


10 letting in the Air an, it falls « on the Surface of the Quick- 
| tires 


= FATE 


1 
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ſilver, and forces it into every Pore of the Wood. — 


7 it is; pray, take it in your Hand, and look at it. 

5» Euphr of. Well, it is ſtrangely metamorphoſed indeed! 5 

1 looks now of a blue Colour, and is ſurpriſingly heavy; ſure 

1 there muſt be a large Quantity of Mercury to make it ſow 152 - 

an Clien. There is; indeed; a great deal of Mercury e | 

4 in the Wood, and —— if I ſtrike it againſt the Table, you 

ie fee a great Quantity falls out of the Pores.. By weigh- 
ff ing the Wood before, and after it is injected, you will find 


5 the Weight of Silver it contains : But what will afford 
1. you the moſt pleaſing Idea is, to view the Wood, thus filled 
7 with Mercury, with this magnifying Glaſs. 

| Euphroſ. A moſt delightful View it affords,” indeed! I ſee 
n the Quick-filver i in each Pore beautifully round, and Mn 
n like ſo many Pearls, all over the Surface of the Wood. 
a It muſt certainly be owing to People's not being e ; 
I, with the Nature of theſe Things, that they appear ſo indiffe- 
A rent, with regard to theſe ſublime,' and rational Amuſements; 
re and ſubſtitute the low Diverſions ſo much in vogue for their 
. leiſure-hours Employments. — But, pray, Cleonicus, what 
d | mean theſe Satyrs, and other Kind” of Figures, which I ſee at 
d the Bottom of this Jar of Water ? 5 
i Clan. They are intended to exhibit an entertaining Spedita- 
cle to the Eye; for, when I place them under the Receiver, 
a and exhauſt the Air, you obſerve, they gradually aſcend - 
oo one after another. Firſt, the Bubble aſcends to the Top 
A of the Water, the Satyr turning himſelf. about, with his 
n 
e 
it 


cloven AS aſcends perpendicular to the upper Regions of 
the Fluid. After this, the other antique Figures begin to 
move, and, in their Turns, aſcend to the Top of the Fluid, 
And laſtly, Lucifer, with his Piteh forks aſcends in the 
ty Rear, from his infernalStation,— 
1 Euphrof. They make a groteſque Figure, truly! ads the 
ol Surface of the Water. They ſeem ſuſpended and moved, like 
of the , Puppets in a Shew : — But I fee the Magic of 
, all thefe Movements plainly ; the Images, which are tot -- 
id them heavier than Water, and ſome moxe ſo than others, and 
t- therefore ſink to the Bottom of the Water; but their 
ſy Bodies being hollow, and filled Part with Water, and Part 
| ; Eis . 


. I find, ir is ſuficiene ; you fave me 


3. The og Sn _ LBM * 
with Air, chro' ſmall Holes in the lower Part, it — fo | 
lows, that, when you pump the Air out of the Receiver, that 
in the Body of the Images will expand, and expel ſome of the 
Water, till, by this Means, each Image is rendered lighter 
than the Water; and conſequently, muſt m to _ "Ps 


nn that pleaſant Manner we behold them. 
. Chon. That is the very Thing, my eher a i 1 


the next Place, to ſhew, by Experiment, that the Medium of 
Ait does neither help nor hinder the attracting Forces of Bodies 
one upon another; which I ſhall prove in the three different 
Caſes of Magnetiſm, Electricity, and the Attraction of Cobe- 
| fron, — And firſt, I place this ſmall Compaſs and Needle 
under the NY ones _ by Ma ES" of the 


* * 1 8 2 , I . : 
&+..* » 


4. Explanation ea ee the ir 
of the . Plate, No XXXT. * 


Fig 1 Showe « final Sg, fixed apon the Plate of the Air 
A. t of the Air. 
FP: The Glaſs Babble, exhanfied of Air, and filled wich Water 

3. The ſame Bubble, having i its Water exhauſted, and afterwards 
filled with re d End the! BY 
The Air, in the of un , drivin Yolk oo 
| of & Hole ar the little Bod. * S 
| — 5. Half Eg —4 ken of, to ſhew the 3 25 Skin of 

e Egp, rai and protruded from the E on 
af oe fires daft, 5: 

6. The Air-bubble copjouſly aſcending th the Water, from the 
Pores of the E 

7. Shews the ir, arifing from the Pores of an Apple, funk to the 
Bottom of a Jar of Water. 

- 8. :Shews a Bladder, which as firſt e en 
and its Neck faſt tied, expanded by the gpring of the internal Air, 
nearly to its full Dimenſions. 

9. Shews an empty Bladder, ſunk to the Bottom of a Jar of Wa- 
ter, by a Weight, which is - afterwards raiſed to the Top, WP 
Expaghda of the Air in the Bladder. - 

+ 10. Shews the Reaſon of Cupping, by placing the Hand on the 
Top of an open Receiver. 
| wh 4 1. of the Air breaking a Bladder, (tied ona projes 


by its Preſſure. * 
m 0 all Glaſs- bubbles, and Jes, raiſed fram the Bottom < 
2 Jar of Water, in Vacus. | 
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Magnet, it attracts one End of the Needle; but, if I turn the 
other magnetic Pole, it repels this, and attracts the contrary 
End of enen in the fame Manner in Packs: as in 
the Air. * 

Eupbreſ. It cortaitily: den: The Needle is put into Mo- 
tion with the ſame Eaſe in one Caſe, as in the other; at leaſt, 


I can ſee no Difference. 
is, that the magnetic Virtue ſhould not be interrupted by the 


Glaſs. I ſhould have thought, it would have praved a mo _— | 


fible Obſtruction to the Influence of the Magnet. 
Clon. Not in the leaft, this Virtue is of ſuch 4 arpriſn 
Nature, that it penetrates thro any Sort of Subſtance, except- 


ing Iron, with ſcarce any ſenſible Dimunition of its Force, as 1 


ſhall more particularly ſhew you hereafter, when we come tb 


conſider the N ature and Properties of this extraordinary Foſſil. 


Ee e a 5 ee 


13. ein eee 43 — 4 Þ 
14: The Air in Beer, riſing into a — Head! 
. The Air, paſſing thro” a long Piece of Wood, ronderta viſi- 
ble in Water. 
16. Shews the ick-ſilver, Forced thio'.the Pores of Wood, and 
deſcending, in the Form of a Mercurial Shower, into a Glaſs Jar 


below. 


17. A piece of Wood, immers d in Quickſilver, to have its 
Pores injected therewith. | 
4 18. Shews a ſquare Glaſs broke by the Spring, or Preſſure of the 

ir. 
Shews the Syrin deſcendin b the Wei he at Bottom, by 
the  fulpended Piſton. * Ol. * 
20. Several heavy Weights raiſed by the Exponſion of Air in an 
empty Bladder under them. 

21. Shews the Motion of a magnetic Needle in * by a Load- 
one externally applied. 

22. A capillary Tube, immers'd in Water, to ſhew the Riſing « 
that Fluid by Attraction, in Vacuo. | 

23. Shews the Candle going out, and the Smoak. deſcending in 
the exhauſted Receiver. 

24. Shews the Air to be neceſſary for conveying Sound, by the 
ringing of a Bell, in Vacus. 

_ 25. Shews the different Weights of Bodies inthe Air, akin Foes. 
26, Shews the Method © preſerving, Frait, by exhauſting the 
Air, and preventing its Return. 

27. Shews the Air to be neceſſary for animal Life. TA | 

228. Shews Fiſhes are unable to abide at the Bottom of the Water, 
by reaſon of the Expanſion of Air in their Bladders, and the In- 
creaſe of their Bulk by that Means. 


But what ſeems moſt wonderful, 
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——— Then, as to the electrical Fluid, the Glaſs does no 
way obſtruct its Action; for, if I take thoſe ſmall Pieces of Leaf- 
-filver, downy Feather, &e. and place them under the Receiver, 
and draw out the Air; then, you obſerve, by applying the 


excited Tube to the Side of the Recipient, the light Bodies 
will be attracted and repelled, in the ſame Man as in ihe . 


A. 
| -  Eupbroſ, It f is ; certainly ] F act. Neither the Glace, r nor p 915 


| pony impedes the. Action of this wonderful Power; which | 
Thing I could not readily have imagined, if thels ande | 


had not verified it to my Sight. 

Clean. Then, as to the artraQting Fore of Bodies in 1 
ral, it is the ſame i in Vacus as in the Air, which I thus demon- 
ſtrate: You ſee, this capillary Tube, being immerſed 

with one End in Water, attracts, that Fluid to the Height of 


one Inch within its narrow Bore above the Surface, and it will 


produce the ſame EffeR, if it be immerſed in the Water i in 
Vacuo. 
provided, in which the ſame capillary Tube i is placed at a Dil- 
tance, above the Water in the Receiver: Then, hav- 
ing drayn out the Air, I thruſt down the Wire, ſo that one 
End of the Tube deſcends into the Water, and you ſee,” that 
the Water is inſtantly attracted, and riſes to the ſag Height 
in the Tube as before, 
-i11 Euphroſ. I plainly fee it does; an Fromm, al theſe Exper 
ments, I am thoroughly convinced, that the Powers of Nature 
are very wonderful. Bodies act upon Bodies with a penetra- 
ting Effcacy, in a Manner, too wonderſul to be conceived or 
underſtood, without the Aſſiſtance of Philoſophy. 
| Clein. We {hall now change the Scene for the following 
Act, and divert you a while with breaking of Bottles, by 
which the Weight and Spring of the Air will be farther de- 


monſtrated, ard that their Effects are always equal 5 to each 0- 


F * wt a BY 


Ad bs, 2 of a aware — that the Air may bare a 


greater Force on its flat Sides to break them. On the 
Top of one is cemented a brafs-Cap, perforated thro? and over 
the Hole is tied a ſmall Piece of Bladder for a Valve, which 
_ 2 x Paſſage out dot the any into the Receiver; but pre- 

15 wo a vents 


To this End, you ſee; a particular Apparatus is 
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| yents its Return. 
| Pump, und er the Wire - cage, 1 place over all the Receiver. 8 


and. Laps bB S HY. 391 
- Then, placing the ſaid Glaſs'on the 


And now obſerve, that having exhauſted the Air from 


the Receiver, and conſequentiy from the Bottle, as it cannot 
return into the ſaid Bottle, when I turn the Stop · cock, it muſt 
fall round abqut it, and by its Weight and 3 it creme 7 


the Bottle to Atoms, as yau ſee. - 
Eupbroſ. Ves truly, I ſaw, and heard it both; ond Fe ld 
den Effect made me ſtart. 


Qive Preſſure of the Atmoſphere, and that a ſpherical and 


cylindric Form is neceſſary for the Receivers 8 uſe, to r 


them againſt ſo great an external Force. 
Cleon. What you abſerve is very true; uy I 88 


* mentioned to you the great Effects of confined Air, in 
burſting Bottles of Beer, Wine, Ec. and ſhall now give you 


an Experiment of the ſame Kind upon the Air- pump. In this 


other ſquare Bottle, the Air, which is confined by the Cork 


and Cement on the Top, ſo that, when it is placed under the 


Cage on the Receiver, and the Air begins to be exhauſted, 


you will obſerve the Effect; for, upon turning the Winch, 
I exhauſt the Air gradually, and leſſen its Preſſure. upon the 
Glaſs; but the Spring of the Air remaining, the ſame in the 
Bottle will at length prove ſuperior to the Coheſiun of the 
Glaſs, and Compreſs- force of W Air, 
muſt neceſſarily burſt it, as you ſee. 

Euphreſ. I did not expect it quite fo IE but I Sünder 


the Bottles are very thin; and, if they were thicker, I ſuppoſe, | 


the Effect would be too violent for an Experiment. 

Cuon. That is the Caſe in all Experiments of a ſtriking 
and ſurpriſing Nature. We take care to employ no more 
Force than what is neceſſary to anſwer the Purpoſe the Expe- 
riment is intended for.— As by many of theſe Experiments 


you have been taught, how great. the Weight of the Air is, 


upon the Whole, I ſhall next ſhew you, that the Weight of 
this Fluid is very ſenſible in ſmall Quantities, and that it may 
be weighed in a TO in the Lee as other 
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J ſee from hence, how great- 
ly the Form of a Glaſs: prevents it ſrom ſuffering. by the de- 
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"oy The young GENTLEMAN 
. * This will be certainly a moſt agreeable Experi. 
| bs, ut I have not the leaſt Notion: do or Wen Way 
chat is to be done. — 
Cam. You will find it is ; vory cally purſued; in the fol. 
 Jowing Manner. have provided this Flbrence Flaſk; and 
- cemented a Cap of thin Braſs on the Top of it, with a fmall 


Hole in it, over which a Piece of Bladder is tied for a Valve; 


this will admit the Air to be drawn out of the Bottle? and pre- 
vent its re- entering, as you ſaw before. This Flaſk" 


now place under the Receiver, e ee all the Air out of 
it. Then, you obſerve, I let in the Air, and the Flaſt is 


Glaſs, and its ſpherical Figure. But the Air being er - 


hauſted, I hang it on the End of 4 Balance, and equipoiſe it 


with Weights in the oppoſite Scale : ——— Now liſten atten- 
tively, and when I lift up the Bladder-valve with a Pin, you 
will hear the Air ruſh into the Flaſæ: And now, you ſee the 
Flaſk preponderates the Weight of the Scale, and goes downs. 
ben I put fo many Grain-weights in the other Scale; 
as reſtore the Equilibrium, and re om the * 
of the Ait contained in the Bottle. 


Ewphraſ This Experiment is really very ontioon; ; hk n 


firms the old Saying, That every Thing is eaſy, when it ig 
4 underſtood. I ſhould have thought it a more difficult and 
critical Matter to have weighed Air in a common Balance; 


but to my Surpriſe, I ſee you make no more of it, than a Gro 
—— One Thing you 
muſt let me know, viz. how many Grains you put imo the 


cer does to weigh a Pound of Sugar. 


Scale to balance the Weight of the Air. ot 

Clean. Juſt ten Grams, and the Bottle, when nicely mea- 
ſured, will be found to hold one Pint and a Quarter; fo that it 
follows from hence, that a Pint of Air weighs eight Grains 
and conſequently, a Galbn of Air weight 64, Grains, which 


weigh a ſmall Matter more than eight Drams and a Half, or 


ſtand what the Weight of the Air ſhall bein any other Bulk. 
Euphroſ. Very eaſily, truly; you have, by this — 


given my Thoughts quite a new Turn, with reſpect to the, 


Weight 


a ww Mom, O.o& 


is a little more than a Dram; therefore a Buſhel of Air will 


un Ounte and Half 4 Dram; by which you may cally onder. | 


1 Y : 


. 
3 
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| Weight of 0 Air, which I had no Notion of being ib very 


ſenſible in ſmall Quantities, as you have made it appear. 


But what is intended- by this iy with winrar W at 


the End of it? ' © 


Clean. I will tell you; dhe Srringe 1 its Piſton, different 


from that of a common Syringe, as it has no Valve, or Hole 
thro? it. This Piſton, therefore, being placed at the Bottom 


of the Syringe, and the leaden Weight, ſcrewed on the Out- 


fide with a Piece of Leather, to prevent any Air getting in 3 


then, when the Piſton is raiſed, it muſt lift up the Column of 
Air above it, and conſequently, make a Vacuum, in a great | 


Meaſure, below. I let go the Piſton, and it flies, with 
great Rapidity to the Bottom, by the Force of the Air's Preſ- 
ſure on it, by which you underſtand, that the Piſton and the 


Syringe are firmly kept together by the Preſfure of the external 


Air; and confequently, if this Piſton be ſuſpended on the 
Hook of the Braſs-plate, placed on the Top of an open Re- 
eipient; then, upon exhauſting the Air, and leſſening its Force 
on the Syringe, the Weight of the Lead will cane the Sy- 
ringe to deſcend from the Piſton, and lower, in Proportion, as 

the Air is more exhauſted. —You ſee the Experiment. 

Eupbroſ I do; and it pleaſes me much, that I can, at the 


ſame Time, fee the Reaſon of it; and I further | perceive, that, 


when you let the Air i in again, it aſk force the Syringe up to 
the Piſton again. 

Cleon, That will be ths Caſe. — It turn the Vent-ſerew, 
and the Syringe returns, in a Moment, to the Piſton. - 


Enphroſ. But theſe great Weights'in a. Box, which I ſee 


ſtanding here! Yue Kind of 1 do you ſhew with 


them? 
Olen. Seil bmething of the ſame Purpoſe, viz. to de 
the great Spring of the Air in any very ſmall Quantity. 


For taking the Weights out of the Box, you there obſerve, at at 
the Bottom, a Bladder, in Appearance, without any Air; yet 


a ſmall Quantity there is in it, which will be found ſufficient 
to raiſe all thoſe heavy Weights, by the Force of its Spring; 


when the Air is exhauſted from the Receiver, placed over it. 
Obſerve the Experiment. I place the Weights on the 


| ONES | in the Box, and with the firſt Turn of the Winch, 


you 


———— — 0 ——. 5 —— 
—— —— 2 — — 2 122 - "I" 
- — 5 
3 — r _—_—_— — 


E 


* 
—ͤũ——— — — 


A. at 22 —— ů—— 2 — 
”"y — 2 — 


— — 4 


— — — — 
— 8 
— * 2 - 


— — 1 PITT. F 


— a 


— * 


— 
I — - : 
- — _ — 
4 da — my « - * 
—— —-—- — . Fs 
* „ _. Lot 3 d 2. 


a, 


% a 3 . „ Ws a, F 
FS. 72 3 7 2 2 Nt & s . 1 7 ; ** ? V (i Ab. gh 
: ENTLEMAN © 
* 4 * 


5 may juſt perceive them begin to riſ e The next 
Turn of the Winch makes the Air OY 0 they tiſe more 
ſenſibly by the Side of the Veſſel. As I proceed in ex- 
hauſting the Air, you ſee they continue to riſe, till at length; 
they have riſen more than an Inch higher above the Rim of the 
Box, than they were at firſt. Hence you ſee how great A 
Force the Spring of that ſmall Quantity of Air muſt be. 

EZupbroſ. One would hardly imagine, when one ſees an 
empty Bladder. that there ſhould be ſo great a Force concealed - 


in it: Such Things would never gain Credit by bare Report, if 


they were not. verified by Experiment. One Thing has 
long taken my Eye i in this miſcellaneous Apparatus, and that is, 
the Guinea and large Piece of Cork, which 1 ſee appended to 
that fine Balance; but, I think, they ſeem not to be nicely 
equated. in Weight, as the Gold appears to preponderate the 
Cork. I ſuppoſe you have fome a Point to _ 
| bliſh by an Experiment thereby. 

Clean. A very material N of 0 N p< 
on this Experiment, which is intended to ſhew, that, when' 
this Balance, with a Guinea and Cork, is ſuſpended in the Re- 
ceiver, that then the Cork, which now ſeems. lighteſt, will 
then prove the heavier Body, and much preponderate the Gui- 
nea. I ſhall ſhew you the Experiment firſt. - To the 


" Hook of the Braſs-plate, I hang the Balance within the Re- 


ceiver, and place it on the Pump. Then, obſerve, that, 
by the firſt Turn of the Winch, there is a perfect Equilibrium 
between the Cork and the-Guinea. In two or three Turns 
more, you ſee the Cork manifeſt a greater Weight than the 
Gold, by its deſtroying the Equilibrium. And when I 
have taken the Air quite away, you ſee the Cork  preponderace 
the Gold, as far as the Beam will admit. 
Eupbroſ. This is certainly a very urpeiag, "Mid 
I'could not have imagined ſo great a Difference in the 


Weight of Bodies could have been occaſioned by the Medium 
of Air; and tho' I know it is occaſioned by to Air, I have 
not yet Philoſophy enough to ſee thoroughly the Reaſon. of it 
in which Caſe, Cleonicus, I muſt beg your Aſſiſtance for a . 
Apprehenſion of this Matter: EE 
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Cl. Vu will hereafter ſee many Experiments to' proye, 
that Bodieg, moving in a F laid, meet with Reſiſtance: from it: 
and that in Proportion more, as their Bulk: are larger in equal 
Weiglit. . The Air! is 2 Fluid, and the Cark of equal 
Weigbt wir che Guinea, being many Times larger in Bulk, 
will meet in Proportion, With ſo: much mate Reſiſtance, from 
the Air f this Reſiſtance will therefore oppdſe the Deſcent of 
the Cork, more than it daes that of the Metal j.and.conſequent-= 
ly, will, diminiſn amore! off its Weight; ma greater Degree. 
Therefore, When the Weights of choſe two Bodies are equal in 
the Ait, it wuſt follows that, when the Mir. is taken away 
6 from the Recipient, the larger Bulk of Gork, - which before 
was moſt freſiſtedd, will nom prove the heayier Body; as v 
ſee in the Experiment; and; hence it has happened, chat a Hint 
from this Expetiment, has put ſome of our ſaving Conneiſs 
ſeurs upon inſpecting {heir Barometerz, to learn from thenge, 
the Denſity of the Aity:whery they propoſe to purebaſe preci= 
aus Stones, ot Things of great Value, fold by Weight, which 
are heavieſt in the: lighteft Air. Alſo, / from this Expeti- 
ment it appears, that a dnimon Pound of Feathers is really hea- 
vierthan Z N net wn; th to r RENE hg _ 
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Eupbroſ Theſe Experiments ſhew the Uſe of Phil * yeo NN © 


Mankind, in rectifying our ey ey! oftentimes, miſtaken 
Notions of Thing. F 
Chan. The Truth, which you 125 now mentioned, wall 
| cher confirmed by the next Experiment. We hear 
the Sound of Bodies; but little think of the Means by which 
the Senſe of Hearing is effected; nor do People in common 
appear concerned, to know the Reaſon of that wonderful Ef- 
ect; though # it be in a great Meaſure ſhewn very eafily by the 
Air- pump. For this Bell, Which in the Air has ſo per- 
ſect, ſo loud, and ſo intenſe a: Sound, will be found ein the 
Sxhauſted Receiver tòõ have none at all. For being ſuſ⸗ 
pended in this Piece of Braſs, I ſcrew it on to the Plate of the 
Pump. —— Then; exhauſting the Air, and [ſhaking the 
Pump, you ſee the Clapper ſtrike often the Side of the Bell, 
but hear no Sound in the leaſt. Hence you are immedi- 
ately convinced, that the Air is the hecelſaty Means of Sound, 
and how it is ſo, I muſt take an Opportunity bereaſter more 
fully to explain, when we come to Experiments, which yore 
particularly relate to the Organs of Senſation. 
Euphreſ. I ſhall ever think myſelf happy, to find my Ur- 
derſtanding enlarged by Degrees, and as I ſee by this Experi- 
ment, that Air is neceſſary for Sound; fo I preſume it is for 
Fire; fince, by the Candle which I M . I "A an 
Experiment of that Sort! is intended. 1 . 
- Chon. That is the Purport of the Eundle: 5 For ſee; 
1 light it, and place it under the Receiver, and on the 
firſt Turn of the Winch, the Vigour of the F lame declines. 
pon the- ſecond or third Stroke, you obſerve, ĩt de- 
elines by Degrees, and goes aut, — I keep turning the 
Winch, and the Smoke, you obſerve, deſcends very copiouſly 
from the Wick, being much heavier than zhe rarified Air. 
Theſe are uſeful Documents, to i, us, ue far 5 Air 
is neceſſary to ſupport a Fire and Flame. 2 
= . Eupbrof. Every Experiment I have found,” by Ex eperiehes, 
4 Leſſon of Inſtruction. I knew, that Fire much depended 
upon the Air being excited, and - increaſed thereby at any 
Time; but was not before convinced, that it was ſo-abfolutely 
necellary ts its ws Rs x what means this Firelock, 
| Cheonicus ? 
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Clans ? 1 begin to Wan fome Apprehenſions at the Sight 
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Clan. Von need oe any De abojt chat, 
Hour Maid every Day ſets fire to her Tinder, and lights 
her Candle by that Inſtrument ; and you know, that the Means, 
by which ſhe does this, are the Sparks of Fire, produced by 


the ſtriking of the Flint againſt the Steel; but, when I place 


This, 


it under the Receiver, no ſuch Sparks appear. 


you ſee, by the Experiment, ſeveral Times 


Vou ſee no Sparks, and therefore no Tinder can be kindled i in 
Vacuo.————By all which, you learn how neceſſary the Air is 
even to the very Appearance of Fire. There is one Expe- 
riment more, which is uſually ſhewn. in Confirmation, of this 
Doctrine, and that is, the letting fall ſome. Gun- powder on a 
heated Iron in Vacs, to ſhew there will be no Exploſion. . 


| Euphroſ. The very Mention of Gun-powder . makes me 


ſhudder. I hope, there will be no Danger attending this Ex- 
periment; if there be, I muſt prepare to get as far from the 
Pump, as the Limits of the Room will permit. | 
Clon. I ſhall ſhew you no Experiment, where there is the 
leaſt Poſſibility of your being, hurt by it: The Apparatus is 
every Way ſecure. —— You ſee a ſmall Magazine of Pow- 
der, lodged in the-upper Part of this large Receiver, through 
which there paſſes a ſmall, hollow, Braſs Tube, with Holes in 
its Sides ; as this is moved up and down in the Powder, a few 
Grains will get into the Tube, and fall from thence into the 


| Bottom of the Receiver. Then obſerye, this heated Iron 
is placed upon a ſmall Iron Tripod, and in the Air, I drop, a 


few Corns of Gun- powder on it. They immediately take 
fire, flaſh, and explode; but not "7 in Vacuo.—1 take the 
ignited Iron, and place it on che Frame of the Pump, and co- 


ver it with a Recipient. And now, obſerve, upon my 


puſhing down the Wire, a little of the Powder falls from the 
Magazine upon the Iron, by the Heat of which they are mel - 
ted, diſſolyed, and evaporated, without any Appearance of Flaſh- 
ing, or Exploſion; and all, you obſerve, proceeds from the 
Want of Air. I turn the Vent-ſcrew, and let in the Air, 
and then the ſn ling Grains of Fader fake: 1 from the Iran, 
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Euphiſ. Well, this Experiment has almoſt put me in u 
ee and to tell you the Truth, I ſhould be glad to take a 
little Turn in the Garden, to take the 'freſh Air“; beſides, I 
think it high Time, that you had a little Reſpite from the Fa- 


tigue of this Lecture; let us purſue the Remainder of theſe Ex- 


periments Fan! or me an 0 wow tun ity you haue Bei 
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'T Je Expetinbnts on the Arg-pon co mel. 
ue bf Hope your exploſive Experiments e * + 
End; for though I take Pleaſure in learning the 
"Nature and Properties of the Air by them; yet they have fo 
much of the Terrible in them, FA TI'< can e bonceit 1 


am ſafe while you ſhew them. 


Clan. Our Paſſions are given us to a very g ood Purple; ; 
they are a Kind of Armour 'to the Mind, and defend and for- 
,.tify us againſt difaſtrous Events : | Others operate upon us in a 
different Manner, moving Pity and Compaſſion towards every 


Orſect we ſee in diſtreſsful Citcumſtances; and this I am fure 


I be your Ciſe in the next Experiment. l 
Eupbroſ. I am jealous of fome baneful Experiment to fol- 
' Tow. It gives me Pain to hear) you prelude to it thus, <1 
thought the Life of ſome Animal was in the Caſe, * — See 
here comes John, with a lovely, young Rabbit. — 9 7 hope, 
that tender Creature is not to be factificed for my Sake: — 
Cuban. You's are like all the Reſt of your SR. —= Wege — Vo 


1 - 


| "the . —— se d vn the pan 5 She of lee, If 


any T hing, it is an Argument againſt 3 you, to fay it is {mall ; . 
ſince all our Obſervations convifice us, that whatever relates to 


N Life, Senſation and Motion, is always more exquiſite 
\ 88 5 


C 
* 0 
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in thoſe Creatures, in. Proportion as they are ſmaller . 
The Million of Mites in Cheeſe, of Eels in Vinegar; which 
are daily ſacrificed for your Appetite's: Sake, do not move your 
Commiſeration ſo much, as this one ſingle Rabbit, that can 
hardly be ſaid to be more than half alive, and ſenſible, as he- 
ing fo young: But to mitigate your Concern, I ſhall 

only ſhew, in this Experiment, that the poor Creature does 

| really depend upon the Air for Life; and after that, I ſhall 

— put it into your Hands, as well as you * it it now,-——Here, 

f John, put the Rabbit under the Glaſs: - And now, my 

\  Luphroſyne, have a good Heart, and look on; for turning 

» away your F ace will boot the Animal nothing. See, upon 

] exhauſting, how uneaſy it appears. As the Air is more ra- 

rified, the Animal is rendered more thoughtful of his unlucky 


in Situation, and ſeeks in vain to'extticate himſelf. He leaps 
8 and jumps about. A Vertigo ſeizes his Brain. He falls, 
* and is juſt upon expiring. — But I turn the Vent- piece, and 
1 let in the Air by Degrees. Vou ſee him begin to heave, and 
; pant. At length, he rouzes up, opens his Eyes, and wildly 
5 ſtares about him. Il take off the Receiver, me ire now de- 
4 liver it as recovered from the Dead. 
"a Euphroſ. Poor, innocent Creature] I am 1 to think 
ry thou haſt ſuffered ſo much on my Account; but be aſſured, 'my 
re Care ſhall be proportionably increaſed for thy future Safety and 
Welfare, Thou ſhalt always be my darling Rabbit; as by 
. tthee, I have been obliged to learn how neceſſary the Air is for 
1 animal Life, and Reſpiration.— And, pray, Cleonicus, are 
ee theſe Fiſhes, which I fee in this Jar of Water, deſtined to the 
e; ſame Fate? 1 
| Cleo. Not intirely, but partly ſo. The F iſhes which: you 
Zu now ſee friſking about at the Bottom of the Water, will, when 
re th ey are placed under the Receiver, be obliged to aſcend from 
er the Bottom to the Surface; and though, at the ſame Time, they 
e will ſhew a conſtant Endeavour to regain their former inferior 
o- Situation, they will never'be able to do it. 'See the Experi- 
If ment. As ſoon as I turn the Winch, they find the Difference 
© of the Air. vou ſee the Bubble of Air aſcend from their 
to Mouths and Gills, —— They appear uneaſy, and their Bodies 
te are expanded. T hey continue to riſe, at the ſame Time, 


in | | they 
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they ſhew an Endeavour to deſcend:« 


of Death, yet they ſeem. greatly diſtreſſed, and lie with their 


Backs downward, as it were, in an expiring Poſture, the 
Third is almoſt POIs; Ng to Wen the 111 


tom, but cannot. | 
 FEapbroſ. It is very ene to ſee thoſe poor Cabins 
In ſo miſerable a Plight, when probably their Condition may 
be worſe than that of Death. I have often obſerved the Air- 
bladder in Fiſhes; and I preſume, it is owing to the Expanſion 
21 un in thoſe Bladders; that they are thus obliged to ſwim. 
| Pray, releaſs them from their M oy by ES in the 


Air. 7; 

Clean. 27 will do as you N 
8 Wen ee you obſerve, their Bodies, a as it were, contract, 
and by becoming leſs, they are rendered heavier, and by that 


' Means able to fink, which they do with great Precipitation. 


By this Experiment, you ſee how neceflary the Air is, 
even for Animals that live in the Water, though they can 


aur with ſo ſmall a Degree of finer Air, that it is not eaſy to 


Kill them in the greateſt Vacuum that can be made with the 
Pump; ſo far . it, that l remember Mr. Hawi/bee tells us, 


he let two Fiſhes ſtand a whole Week in Yacuo, and they ſeem- 
ed to be briſker and better at laſt than at 1 ben the 82 


was drawn from them. -_ 
Euphroſ. The Uſefulneſs. of this Machine ſeems unlimited: 
What a prodigious Variety of Experiments are ſhewn there- 
by to explain the Nature of Things, and the important. Pro- 
perties of Air ! What other Experiments remain, Cleonicus *— 
 Cleim. Several, which.it is proper you ſhould be acquain- 
ted with. 
ſeveral Ways demonſtrated, but one more temains, which will 
afford yau ſome Pleaſure. ——— Theſe hollow, Braſs Hemi- 


Fpheres are put together with a Leather between them, and by 


Means of the Stop- cock ſcrewed into the Plate of the Pump, 
the Air is then drawn out of them, and by turning the Stop- 
cock, I prevent its returning again. I hang them on to 


the Steelyard, and move the Weight upon the Beam, ill ſuch . 


> le it is ſufficient to ſeparate them. This, you ſee, 
(El 3 | happens 


-You ſee two out of c 
the three floating on the Top, and POIs not in the Agonies 


. nia the | | 


Yon have ſeen! the very. great Weight of Air 


8 LY © & I © g. -Z My. O09 > 47 2 yy 1 AA K Hed Mos wad _ 


ay Rr 


nd kk t A 


\ 0 I. RED Pat, 


and LAYVS PARTLVSO AV. 40 


happens at the Number 1272, which: ſhews, : that-fo-many: 


Pounds Weight are equal to the Preſſure of the Air upon the 
Surface of the Hemiſpheres ; and this: agrees with what I have 
formerly ſhewn, 'v/z. that the Preſſure of Air upon every 
ſquare Inch is equal to 15 Pounds, there being 8 ſquare . 
and 2 in the circular Area of one Hemiſph ere 

EZupbroſ. This appears to be a very nice and certain Way 
of meaſuring, by Experiment, the Weight of the Air, 

But beſides the Experiment you formerly ſhewed me of the 
Quick: ſilver riſing in the Barometer, by the Weight of the 
Air, I ſuppoſe you have other neee . it . n 
Parts of the Apparatus I here ſee. ; 

:. Chon. You rightly judge. of runs .my F 
I ſhall give you an ocular Demonſtration, that the Quick ner 
is ſupported. in the Tube of the Barometer, entirely by the 
Preſſure of the Air.:'! Obſerve the following Proceſs. - 1 
take this ſmall Baſon of Quick-ſilver; and place it on the Plate 
of the Pump. Then I invert this Tube, filled wick 
Quick-{tver, there emf place a Receiver over them, and 


on the Top of that, a tall Tube cloſe on the Top. 


The Quick-ſilver is ſupported, you' obſerve, to the Height of 
more than 29 Inches. = Then I turn the Winch, 2nd by 


leſſening the Preſſure of the Air, on the Surface of the Quick- 


ſilver in the Baſon, it deſcends in the Tube. A ſecond 
Stroke leſſens the Preſſure farther, and the Quick- ſilver de- 


ſcends ſtill lower. —— A third, fourth, Cc. promotes the 


gradual Deſcent till at laſt, you ſee, the Tube almoſt 
evacuated, as the Quick-ftlver ſtands within but a little above 
the Surface of that in the Baſon; all which plainly! ſhew the 
Thing propoſed, ——— But this is rather a negative Way of 
ſhewing the Thi 


ng.- wou willſee it poſitively and proper- 
ly produced by the Preſſure of the Air, when I let it again into 


the Receiver. I turn the Vent ow but a little Way, 
and the Air can get but very. owly i in. Then, you ſee, 

how naturally the- Mercury riſes in the Take, till it has at- 
tained its former . and 1 meaſure the cou? Tee 


JW f 


Ent. This ies bey cxrios; and full: Provf: G the An 
penſion of Mercury in the Barometer, by the Preſſure of the 
Air. 
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Air. But what means this other Apparatus af tag 
Tube, ſcrewed into a Phial of Quick-ſilver? i 
Cleon. That is to ſhew: how the ſame Effect is piodocible 


by the Spring of. the Air... For, you en the Air in: | 


the Bottle is canfined, and cannot get out: That the 
long Tube is open upon the Top. Ch therefore, 
when J cover the Hole with the Receiver, and tall Glaſs Tube 
as before, upon exhauſting the Air, and taking its Preſſure off 
the Surface of the Mercury in the ſmall Tube, the Spring of 
the Air in the Phial will exert itſelf on the Mercury there, and 


force it up into the Tube,. till at length, having drawn 
away all the Air, the Mercury riſes to the ſame Height, by. 


the Spring of the Dire in this Cat, as it K its Tran in 
the other. 

Euphbreſ. A e eee oy" Equality al Effects, 
5 by the Spring and Preflure of the Air Here 
ſeems yet another Inſtrument, compounded of ſeveral ON 
the ſame Purpoſe ; pray, what is the Uſe of that ?  ' 


Cleon. It is partly to ſhew the ſame Thing as Aber 1 


more directly exhibits the Rationale, of Pump- work, as it de- 
monſtrates the Reaſon why, at every Stroke in the common 
Pump, the Water of the Well riſes in the Pipe belgw, till it 
arrives in the Ciſtern, and there runs out; for the Braſs 
Syringe, or Barrel on the Top of the Receiver, repreſents the 
Barrel of the Water- pump. — 
the Water in the Well, and the Glaſs Tube, immerſed in it; 
ſhews the Pipe of the common Pump; — for now ſee the 
—_— I raiſe the Piſton of the Barrel, and there- 

by lifting the Weight of the: Air off from that in the Glaſs 
Tube, the Mercury begins to aſcend by the Preſſure of the Air 
on that in the Receiver; which ſhews how the Water riſes in 
the Pump by the ſame Means.— But now I place the Ba- 
fon of Quick - ſilver under the Receivar, and the Braſs Syringe 
on the Top, with the Tube immerſed in the Mercury as be- 


fore, ———and draw out all the Air... Then I raiſe 
the Piſton, but no Mercury riſes in the Tube, as there!! is now 
no Preſſure of Air to produce that Effect. Prom all 


which you are convinced, that the Medium of Air is the great 


. EY 
- A t 
© 4 
. 


The Mercury in the Baſon, 


—_— ww * * 
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Agent employed to actuate all Kind of Machinery concerned | 
in the Pump-work of every Sort. | 2 

Eupbroſ. I fear T ſhall tire vou before you have done; 3 As 1 
ſee there are many other Parts of the Apparatus yet unuſed z 
but as I learn ſo much from every one, I ſhall, for 7 own | 
Sake, bear with your Fatigue a little longer. . 

Cleo. Say nothing of that, Siſter; for whatever ipods . 
your Mind gives me the greateſt Pleaſure. A few Experiments 
more will finiſh the uſual Courſe, and the next ſhall be of 
Fountains, which play by the Weight and Spring of the Air; 
for this Purpoſe, I take this Transferer, or Plate of Braſs, 
with a tall Receiver on it, and by Means of a Stop- cock, ſcrew 
it to the Plate of the Pump, and exhauſt all the Air. — Then 
I take it off the Pump, having firſt turned the Stop · cock to 
prevent the Return of the Air to the lower Part, I ſcrew on a 
Glaſs-tube, and then place it in a Baſon of Water.—Aſter 
this, T turn the Stop-cock, and the Preſſure of the Air, on the 
Surface of the Water, forces it up, through a very ſmall Ad- 
jutage in the Plate, in the Form of a curious Fountain, to 


Top of the Glaſs, from whence it deſcends to the Bottom, 


and thus it will keep playing, till the Water riſes to the Hole 
in the Top of the Adjutage. 

Euphroſ. This is a very entertaining Experiment; but how 
do you apply the Apparatus to wake the ſame Fountain by hs 
Spring of the Air? | 

Cleon. Nothing more is neceffury for this Purpoſe, than 98 — 


ing the Stop-cock, with its Pipe, on a Bottle, partly filled 


with Water ;—for this being done, when I turn the Stop- cock, 
the Spring of the included Air drives the Water thro* the Pipe 
into the exhauſted Receiver, and plays the Fountain, as before. N 

Eupbroſ. I think you call theſe artificial Fountains; and ſure- 
ly they deſerve that Epithet. I have heard much talk of the 
Experiment of the Guinea and Feather falling at the ſame 
Time to the Bottom of à Receiver in Vaeuo. 1 ſuppoſe this 
tall Receiver is appropriated to that Uſe. _ 

Cleon. It is ſo; and 10 this {mall 1 of Braſs, * 


ee 5 - of 
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of the Fall ; ; the Feather deſcending, gently, and with an indi- 
rect Motion to the Bottom. But no I will replace them on 
the Top, and exhauſt the Air, and then. — look ſteadfaſtly 
4 the Bottom of the Glaſs, and you. ſee they both OB here 


ether. OTE 

def. I obſerve they did ; gor 90 1 N e at it 
when I conſider the great Reſiance that. light Bodies. meet 
with from the Air, but. ſtill I cannot fayy that, ſuppoſing there 
were no Reſiſtance at all, I clearly, comprehend. the. Reaſan 
why a light Body ſhould fall ſo ſoon as a heavy one; for Bodies 
All by their Weight, and there i is much more Weight. in the 
Guinea, than in the Feather, and therefore, one 13 na- 
| turally think, it ſhould fall ſooner, 7” 

Cleon. Moft People think as you do, that the Velocity of 
falling Bodies is proportioned to their. comparative. Weights ; 
but this is entirely a Miſtake; for the Velocity i is proportioned to 
the Force of Gravity on a ſingle Particle of Matter. in any 
Body, and this Force, being equal upon all the Partieles, pro- 
duces an equal Velocity i in Deſcent upon them all 3 and whe- 
ther they are more or leſs in Number, and whether. they are 
donnected or diſengaged from each other, does not affect the 
Caſe; for each Particle is ſtill impelled with the ſame F orce; ; 
and therefore, one ſingle Particle, or any ſmall Number, will 
deſcend, Juſt as faſt as any greater Number; ; which, 1 in other 
Words, is only to ſay, that a light Body will fall juſt as faſt as 
7 heavy one, in an unreſiſting Medium. 

Eupbroſ. I make no Doubt but what you fay i is right, 25 
that T ſhall one Day or other be more capable of conceiving 
the Nature of thoſe phyſical Truths, better than I do at pre- 
Tent ; for now T chiefly attend to the Experiments, and ſhall, 
at my Leiſure, reaſon upon them in the beſt Manner I can by 
your Aſſiſtance. But, pray, what means the Chafing fiſh. o of 
flaming Charcoal juſt now brought into the Room. 8 
' Chon. J ordered it not before, that it might not render the 

Air of the Room diſagreeable ; Y for it is deſigned to ſhew what 

ernicious, and deadly Qualities it imparts to the Air, that is 
| = ected by it, and impregnated with its Fumes. We have 
but too many melancholy 1 Inftances of People, who are ſuffo- 
bated, and TING. I; ſuch 3 a noxious. to en Air, owing 
an e e > 2 | entirely | 


Lo Se 4 
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| etre) to their Tg n6rahes, how 1 Fa the Air may be altered, 


with Tegar to its ſalubrious Property, by ſuch Parts as it re- 
ceiyes from ſubferrancous Fermentations, mineral Strata, and 
vitiated Ait, paſſing tHroigh them. This u we "uſually illuſtrate 
by the Air, paſſing through a Charcoal Fi ires into the exhauſ- 
ted Receiver, in the following Manner, ——T take a large; 
open Leceiver, and place oi the Pump, on which is placed 4 | 
braſs' Plate, with 4 Stop⸗cock, and Crane-neck Tube of Cop- 5 
per hen, exhauſting the Air from the Receiver, and 
holdiflg, the Chaſthg*dith of Coals, fo. tit the End of the 
Tube thay" enter into a Part that is thoroughly kindled.—1 
turn the Vent-piece, and | you hear the Air rol thro” the F ire 
into, the Receiver. F 

1 That I dia, indeed. nut 1 ſes i no Difference in 
that Air the Receiver, ind*the common Air. T' ſhould not 
have filpethed!" that any "Alteration had beg 5 in the Air 


| from what, 1 Tee; in its paſſing Uhroug zh the Fife. 


Clan. But you wilFfodh be eine tkele! is a great Al- 
teration made by that Means; for by png x tender Bird, or 
other Animal, into the Receiver; filled by this Air, you would 
perceive it ſoon become Kupified, after wards convulſed, and at 
length expire 3 but ſuch Soft of Experiments would give you 
more Pain than Pleaſure : And therefore, I ſhall forbear them. 


It will*b&fuMicletit to Thew you, that a Candle will immedi- 


ately go out in this cotrupted Air; for ſee the Experiment. 
I place the Candle on the End of the Wire, and put it down 
thro” the Top of the Receiver, but you obſerve, as ſoon as 
the Flame deſcends, without, leaving it floating on the Surfate, 
it becomes extinct.——1 try ĩt a ſecond Time, and it goes 
out 48 before; and this would be the Caſe, were I to attempt 
it an hundred Times. I now let out a Part of the Air, by 
Utting the Receiver up, and let the Alf from above force Part 
of it out from below. Then I light up the Candle, and 
putting it down the Receiver, the Flame will ſoon appear to be 


affected, is diminiſhed by Degrees, looks blue,—and at 
Length, is extinct. I will now light it up again, atid ſhew 


how this tioxious Air may be purified by Fire for this 
Purpoſe, T gently carry the Flame of the Candle thro' all the 
upper Parts of it; Which it heats by Degrees, renders it by 

8882 that 


/ 


wo 
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2 Means lighter, and therefore, eafily expelled , by che 
eight of the external Cold, and heay fle 


ier. Air ; is this Vian- 
Her it will ſoon be driven out of the | Nach while) you 7 — 
the Flame of the Candle recover * Degrees: 5 and burn; at laſt 
with its uſual Vig gour. BY | 
"Euphraſ..” Sach Experiments 25  thels : are calcula, L God, 
pot 5g for F Þ but; are 0 the laſt ads ag and 


$8 + + * 


— 3. but tho” 8 has n Booty. very RY Bic 11. 
coyeries for this Age, we ſeem to be little Ae def them, 
 br,grateful for them; nor, as we receive the Benefits intended 
by them fo generally, as might be expected. For Inſtances of 
Mortality of this Kind, by Damps in Mines, EMuvia,. &c. 
are but too numerous and recent among us; when almpſt every 

Geitleman of Jaſte. has an e in 820 ne It. en 


. 


eee, I have aud, Times 7 N that CELEIOT 
not only about the Moon, but about the Sun. Pray, Cleoni- 
cus, can you ehen the Nature of it, by any. Experipeas OIL 
the Air-pump ?, ” 
Clan. We can partly hluſtrate itz Nature this — 4 "Gr it "- 
weſalts from ſuch a Refraction of the Rays of Light, as is made | 
by their Paſſage thro” a Body of Vapours and Air, of a parti- 
cular Denfity, as you will eafily obſerve. by the following Ex- 
eriment. II take à Candle, and place it on that Side of the 
Lerche oppoſite to you, ſo that the Flame may be ſeen thro' the 
; upper and larger Part: 41 then turn the Winch, aud exhauſting 


ken of the Air, make it of a Pre e and, at the 
ſame 


3 


77 75 of Light, palin from'th 
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ſame. Time, filling it with; — or aqueous Patticles, 
from the moiſtened Leather below the Effect will be, that 
bal Candle thro” eh Meditira- 

the Receiver, Will cauſe the Appearance of Habs round 
the Candle to your Eye, of different Colours! and Rutent 
variable, as I man the Vacuum greater or leſs —If I take the 
A dite away, they Abperr, 20 e do allo, by ing he 
Min again. x 1. wot oel vnigd_, a; rote Fg 3 Be ed 
Eupbreſ. Tbey mah a beautiful Appearatice indeed 11 
ErV them valy in their Coldäör and Magnitude, according 
t9-the different Deny, of Air, and Qufntiey of Vapyur it con- 


taios rom thence I am-cotwinced of the general Nature 


er bach Appetratices: — Upon the Whole, Clonicus, however | 
Lale others may paſs/ by tbeſe great/Fopics of natural | 
ledges- I ſhall, Ker my.own Party cer reflect on them. with che: 
greateſt Pleaſurey und "think myſelf ingebted to vou forthe | 
Faiſis 500 hai ken toy them before me in ſo inſtructive 2 
Manner; and nothing will appear ſo aſtoniſhing to me, as to 


* 


e e Fortune, Spirit, or e rae 2 


. 


tout W um in his ee 3 
with — 50 ] . | 
— 0 2 ft 93 ? % CT TW . 14 „ ay v3 3 N 


* n 3 * 1 . * FRE As FI 20-4 


. 5 1 * a Wo. 
E * * 2 £4 Tr * » 18 » * 3 * 4 7 7 We * 7 8 * 1 2 2 Wi * 


25 9 9 1 A L o & 1 E XIV. 


Tie e le and Us of the Convent NSER, 
. AR TO", and err 


. c hrs 7 1 our Con- 
Eg "verſa Os bland for tho you have ſeen a 
F different Kinds of Machines for explaining the Na- 
ture and Qualities of the Air, there ſtill remain ſome, whoſe 
Uſes'7 are too confiderable hot to deſerve your Notice. Thoſe 
you have already contemplated, chiefly regard the Weight and 


| Spring of the Ait in its natural State. But it will be worth 


your While to conſider how far the Spring of the Air may be 
increaſed. by artificial Mgt > > the ow HO that 


e 64 bun 


468 -The:joltip: Gnntianwan 


Exphroſ. This is à Subject that will -prbve® very grateful tö He; 


47 you have nothing D in theſt Sort of Experiments; 
or E have learned to know, b by che has alre Ri faß paſſed, hoya x 

reat Effects may abe produced b Spring the or, and t 
bre Part 'of your Machinery Mie eres 70 ukarly ca teulared x 
ſo 47 e e harder you call «js Muchine which 
here FS TS 5 x\ 2:2 2181 7 

Chen. 111 is 8 called the 3 sf, Peau by Means 
thereof; 'the Air may be Niprefted almoſt te an a Degree we pleale ; 
for the two braſs Cylinders, being placed er: with'a Leather 
betweeh them. and ſcrewed. faſt upon each other in the Frame, as 
you ſee, the Air thrown: Pm, by. the ay nth n,the . . till it is.ren;, 
dered fo denſe, and its Spring, 6f Courſe as we judge 
Strength of the Braſs wi 1 mit. This is ons, by pla 7 ts 
Valves in, the Barrel and Piſton the contrary: — fund ons 
ſerved in thoſe of t w for as they opened upwar way” 
open downwards, eans the Air that is crouded , = 
the Condenſer cannot ” poſibl urn, and thus Expefiments my 
ſhetyn on Animals, Vegetables; Fire, and any Sort of Su 
cluded. in this condenſed Air. Mr. Boyle has lof Ps: a great Number 
of Experiments on this Subzeck, by which he has thewn, that 4 10 
mals may be killed by 4 too great Condenſation 2 Air; 
when condenſed to àa moderate Degree, he has found them to e 
longer than in common Air.— That coinpreſſed Air affected Flies, 
Frogs, and ſuch like Animals but very little. 
is promoted nearly in Proportion, as the Air is condenſed. 
Vegetation is not prejudiced by condenſed Air and many os 
ther Things of Conſequence you will find in his Treatiſe on this Sub- 
ject, to which I refer you. 

Euphroſ. I fee bet one ObjeRion to this Machine, -and that is, 


one loſes the Pleaſure of ſeeing the Experiment in a grekt Meaſure, : 


by the Subject's being included in a Veſſel of Braſss. 

Cleon. The braſs Condenſer is uſed only in ſuch Caſes where 
great Degrees of Compreſſion are required, in all per Caſes a 
trong Glaſs, —ſuch as you ſee here. + In you place the 
Animal, Plant, Cc. and then condenſing the Air upon it with the 
Syringe, as before, you will have the Satisfaction of obſerving the 
Proceſs, and plainly ſee the Effects which condenſed Air has upon 
different Subjects placed therein. —In this glaſs Condenſer you may 
venture to force the Air in fo far, as to render it three or four Times 
more denſe than the common Air, which will be ſufficient to anſwer 
moſt Purpoſes ——Moreover, you may at any Time know how denſe 


the Air i is, by a ſmall mercurial Gage, placed in the _ 
W ich 


| * Figures s of Plate XXXII deſeribed. 
ABC D, The Frame x the Condenſer — ——HIK HLK, The two Braſs 


Cylinders, or Parts ſet together at HK.————F G, The Braſs Barrel, or _ 


ringe. E, The Handle of the Piſton, by which the Air is injected. - 
1 Figure II. 

AB, The Glaſs Condenſer.— a 5 cd, The Mercurial Gage Py The 

Baſon. Fg, The Surface of the Quick - ſilver in the Baſon.——c d, The 


ihverted Olaſs · tube. , The Surface of the Mercury i in the Tube. 
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| which I have provided on purpoſe to hem you the, Experiment; for 
the fall Tube being jnvened-in a Baſon of Quick-filver, you will 
obſerve, —that as I forge the Air into the Glaſs, it condenſes the 
included Air, and preſſing with a greater Force, drives it by Degrees 
up into the Tube, and higher than before at every Stroke of the 


Piſton. When the Quick: ſilver fills half the Tube, the Air is 
of a double Denſity, when it ſills 3 of the Tube, the Air is three 
Times denſer, and ſo on; for the Denſity of the Air is always in- 
yerſely, as the Space it takes up, as you will eaſily underſtand. 
Eupbreſ. This will be the natural Reſult of Compreſſion in any 
Body. — But, pray, Cleonicut, what is the Deſign of this Gun 
I remember you told me, our exploſive Experiments were at an End, 
if. ſo, why then this Fire lockk ? as | 
Clos. It js a Gun, in Form like others, and has a Lock, but 


neither Fire nor Powder js here neceſſary.—The Method of diſcharg- 
Ing this Gun, is by Means of condenſed Air let in behind the Ball 
in the Barrel, and therefore it is called the Air gun. This Gun 
conſiſts of two Barrels, and the Air is ſtrongly condenſed between 
them, by Means of a Syrin 6 places in the Butt. end. But that 
5 you may have a 85 Perleck dea, I ſhall take the Gun to Pieces, 
and ſhew you the ſeveral Parts. tt . 
Eupbraſ Vou are very obliging, Cleoniczs, the View of ſuch a Piece 
of Mechaniſm giyes me the greateſt Pleaſure. But when you diſ- 
charge it, let me get at at a Piſtance from you. — 
5 Clos You have nothing to fear.—Obſerve the Board at the Diſ- 
tance of 30 Vards. I draw the Trigger The Bullet you ſee has 
paſſed thro* the Board, and beat a Hole in the Brick of the Wall, 
ſeveral Yards behind it; another Diſcharge, with the ſame Air, has 
| or ſame Effeft ;—a Third carries the Bullet thro' the Board, as at 
* Euphroſ; Well, this is a philoſophical Method of ſhooting, truly! 
I could not have thought the Strength of Air had been 15 near to 


55 of Gun-powder.—But ſee, what is this other curious Machine in 
eee enen np ut ne in 


Cleon. You have often heard talk of Ventilators, for diſcharging 
the noxious Air from cloſe Rooms, in Priſons, on board a Ship, - 
c. and I have here a Model of one in Glaſs |, that you may plain- 

Seo re ng En a Era, BY 3 „ 1 
1 Figure III. explained, : 4 
CEMD, The 228 A RK, The Barrel for the Bullet, — 
E. C D R, The farger Barrel containing the Air. M NP, The Syringe in 
the Stock of the Gun. —— EP, The Valve thro* which the Air is driven from 
the Syringe into the Space between the Barrels. —K, The Bullet lodged in 
ies proper Place. —8 L, Another Valve, which being puſhed open by 
O, the Trigger, lets the condenſed Air in upon the Bullet, which drives it out 
13 Fs. . > e | 


with very great Force. 89 : 

TY 8 4 „ ; + 5 3 | Ft, IV. * N s : 
ABCDEFG, The Body of the Glaſs- ventilator.— IK LMNOP, The 

Glafs-caſe in Front. FH, A Board that moves up and down. — QR, The 


String by which it is moved. g,*The two Valves in Front at Top, by 
which the Air enters into the Ventilator, ed, Two Valves, by which the 
Air goes out of the upper Part into the Glaſs -· caſe. 3 5, Two Valves in 
the lower Part of the Ventilator, by which the Air of the Room enters into it, 
e, Two Valves, by which the Air is forced out of the lower Part 
into the-Glaſs-cafe, ' ;., _ f „ „ 


{be + — 4 
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hy ſer its Nature, and Manner o Operation, - Vod obſerve the Bg 
of the Machine is a Box, within which a Board 15 hung to the Midd 
of the Fore-part, and is moveable backward and forward, from the 
Bottom to the Top, as the Hinder-part,' and by Means of Leathers 
on its Sides 254 End, is ſo exactl adapted to the internal Cavit) 


as to ſuffer little or no Air to paſs it, as it moves 7 7 and down, | 
ou move it upward by the String, and a ada Kad carries 
it down again to ie Bottom. : 


18 


Eupbrof” + Pray, let me work this Maching.< ! moves up and 
down very eaſy. But what are thoſe Le en in the Fore:part, 
_ . ſo quick one Way and che other, while the Machine is 
in Motion. 


Cleon. They are the Valves, wiel perform the Office of Salk s * 


4 Pair of Bellows ; for when the Board is lifted up, the Air r 
into the lower part, thro two Valves placed in Front, and at th 


| ſame Time it is driven out of the upper Part, thro) tw two. Valves Ly | 
a Glaſs-caſe, fixed in the Front of the Machine. Ag 
Board deſcends, the Air ruſhes in chr” two: Valves in the u 8 
Part, which o e 


2 in, When the 


inward, while that below is driven out 

Box into the Glaſs-· caſe, by two other Valves 0 —Wherefore 
you will eafily md” that by making an Aperture in the Win- 
dow, or r Side of the Room, to fit the Fx Caſe „ or à cloſe Tube 
comi wa from any Part of it. char then wy Time che Board Troyes 


„ OR 


* kes 
2 2 


and the Room led with hes en an 
theſe are now ſo adapted for Uſe, that a ay be ap Fed to any 


Room in a Houſe, even in Gentlemens Studies and. B <chambars, | 


cb a — good Purpoſe. 
Euphroſ. I underſtand all you have ald very wal, ade 40 aſſure 
you, I like the Contrivance ſo well, that I deſign to get one for my 


own Uſe. ————But my Time is expired, at preſent, having 1 


Engagement the Remainder of the Forenoon; bit ſhall be glad 
know what Subject we are to enter = at our next Ireen Ns 
- Cleon.. We have taken a Survey of the Heavens, and the Atmo- 


ſabere that ſurrounds the Earth, which naturally conducts us to con- 


template the Figure of the Earth, and its various. Phænomena, to- 
gether with thoſe of the Heavens, which will bring us to the C 


of the ARTIFICIAL GLOBES,” which "will be the Subject of our fux. 98 
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I R defined . 

— height of CRT 

— weight of 15. & 327 

- cauſe of its weight 257 
— heat and cold 337 


preſs ĩ *. 257 
—— perceptible in ſome caſes, 2 
——— attraCQtion and gravitation 258 


—— repulſive force ih. 
—— elaſticity i 
——— denſity of 259 
——— uſes of 5 
motion of * 272 
Air bubble in eggs 37 
Air in efferveſcent liquors 380 
— in free- ſtone 1b. 
— in apples 381 
— in wood + 385 
— in plants ib. 
— 2 in a balance _-— 391 
— the medium of ſound 396 
— neceſſary to fire 1535. 
— to the life of animals 398 
— . and ſpring — 102 
Air-gage 365 
. 409 
Air-pump, invention of 357 
beſt conſtruction 385 


—— mechaniſm deſcribed 362 
— . ſtrated by a plate 76. 
Armillary ſphere | 172 


— ib. 


Aſcenſion, right, of the planets 186 


at the earth | 
Attraction, not co by defriciey 313 
Autumn 2313 232 


— deſcribed by mr. Thomſon, &c. ib, 


— 8 7 ſtars 15. 
pects, lunar 5 9% 


„ 
Arometers, their uſe 32 
B beſt conſtruction 3 - 
method of gy 331 


| Hellas, nature of ; 272 
Bells rung by electricity 315 
. Beneficence in God infinite 251 
Bird, killed by an electrical ſhock 312 
Bladder, I of 372 
YHimniee, cauſe of ſmoking 272 
Circles of the ſphere 171 
Clouds variegated 281 
thick and lowering ib. 
— height of . 282 
velocity computed — 283 
Cometarium | 1 | 
plate of | 6s - 
Comets, their orbits 8 105 
Compaſs, its uſe 178 


Condenſer, its natute and uſe 408 
N explained 370 
9. : 


Dor air-pump, print of 366 
Day, cloſe of, deſcribed 247 
different lengtng 237 


Day and night, theory of 2243 


———— alternately equal 250 


Declination of the heavenly bodies 189 
Dedication to his royal highneſs -- 3 


Denſity of air 5 259 
Arth, a lanet wid 
Earth's — aſpeds a = 
Eeli ple defined | 14 
of the ſun 141 
. repreſented by a teleſcope - 7h, 
——=— by a ſcioptric ball 76, 


ſhewn by a copper-plate ib. 


central, What 153 


clip. 
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Eelipſe, total of the Tun | 5 ib 
of the moon 154 
Ecliptic 175 
circles 188 
Egge, bubbles of air in 375 

| icy of air + 7 258 
Electricity, nature of _ 309 
— experiments of „d 
eſſence 319 


cw 321 
— ſimilitu e with li htening323 
applied tocure iſorders 326 


Electrical fluid, action of 390 
Equinoctial | 47 
Evening, ſummer nr MF 
Exbalations, how produced 63 

not viſible 264 


Experiments on electricity 309—3 24 
- hw heat and cold 264 


to produce exhalations 265 
—— to ſhew the weight of 
air 368 


— — £0 3 the ſſure 370 
d ſhew the ſpring 373 

on the air-pump, 368 

00 388 

—— 
Experimentum crucis ths 269 

Explanation of the en in be eee 

XXXI, XXXII. 405 

of proce XXXILL 408 

ANS 271 

Fire electrical 5 

Fluid, electrical, luminous 31 


Fountain plays by. the wg an 

ſpring of air D 
Fogs, how generated + 
— 2 denfer kind of vapour 76. 
 —— deſcribed by Milton © 
—— A rimy one 1b. 
Freezing a curious phœnomenon 
exemplified by a . 1b. 


Froſt, the black 286 
— the hoar, or white 287 
8 


Fruit, method of og 
. 


Lobe, its uſe | 173 
CI Gold, leaf, attracted by elefri- 
_ "OTE 


Gold, leaf, ute by dannen 25 
Gravitation of air 


Gun- -powder, fir'd by electricity bf 


Ail. * 2 
Hail. n form: and ſize % 


Halo about the x 6 
Harveſt- field 5 234 
arveſt-moon | 237 
Heat, cauſe of 227 
— the power of 264 
— and cold of the air 8 237 
Heavenly bodies 189 
8 latitude . ibid. 
— longitude Ying ibid, 
Horizon 3 177 
Hygrometers, uſe of B81 
— — e „ By 
NeroduBion e 1 
—— a planet 72 
his moons 228 
HS | 
-  Atitude, degrees 1 175 
of the heavenly bodies 189 
2 of ſolar eclipſs 15359 
lunar ditto 1 
1 Le 1. B07 
| how found by Fapiter's 
- moons *- >: 208 
- of -the heavenly bodies 189 
| beg 1 615 388 & Jy, 
M Man, killed by ee 324 
ars, a planet 65 
Mercurial ſhower _ 380 
Mercury, proper for a barometer 340 
for a thermometer ib. 
Mercury, a plant i agh 
Meteors e 
Monſoone, what e 
cauſes of them ib, 


Moons in general 1 14 to 126 


Motion of air thro” bellows 22 


in a ſtove e 
rn core; WY chimney ib 
— accelerated by clergy. 55 

Motions geocentric * 
—— hcliocentric | % 


| 2 


7 


22 


* 
N. he . 


2 
Nr explained by the orrery by 
Nonius, its uſe 330 
Noon deſcribed 8 240 
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- ſtructure and uſes. 199 
& ſeq. 
berg a plaje HE ib. 


15 
Plan ; the Mag. from 


Pp. 100 11 
Planetarium 85 
ſtellated 89—95 

Planets, right aſcenſion. of 3 180 
PLATE 8 | 

1 Ptolemaic yen 5 55 — 

2 New planetarium 17 
3 Copernican ſyſtem A l 
4 Planetarium adapted to it 26 


. Solar ſyſtem _ 5 
6 Wheel-work of the planetarium 27 
7 Planet Mars ' 63 


8 Geocentric planetarium | - 88 


9 appendix thereto #6. 
10 The ſtellated planetarium 4 
11 Wheel-work of the cometarium io 
12 Sun enlightening the earth - 141. 
13 Phaſes of the moon, Se. 1 9 


14 Saturn's ſatellites e 
15 Annual motion of the ſtars 143 
16 Eclipſe of the ſun and moon 151 


17 Limits of diito 88 
18 Armillary ſphere * _ 172 
19 The orrery 173 
20 Phaſes of Saturn's ring 220 
21 The ſeaſons of the year 221 
22 Summer-ſeaſon $27: 
23 Different length of day and nightz 38 
24 Winter- ſeaſon 244 
25 A new electrical machire 3co 

26 Triple weather-glaſs 436 
27 Standard thermometers of Newton 
and Farenheit „„ 

28 Lord Ca vendiſb's ditto 349 


29 Mr. Hawi/vee's air. pump 363 
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30 8 Davenport s ir pump 1 
25 ibid. 


Haſes of A o rin ; 220 1 : 


Philoſophy, the b 0 of. * 
2 
a rational entertain ment 25 3 


- part of the een _ | 


ibid. 


Portable 
2 Experiments on it 328 
33 Condenſor, vemtilayor . 403 
ortable air- pump 360 
Providence, proof of ——— —99 
Piolamaic ſyſtenmnm + 
Pump-work, the rationale of, ſhewn 
"Ap the a por e FR 403 
A - 25 
Ain = — 
R — cauſes of it * it 
regular deſcent of ibid. 
Reflections on the univerſe 165 


Repulſive force of ar 258 
Rural life d.ſcribed by Homer 235 
by fir Richard Blathniore 23 


5 8. 
And electrified eee 
Satellites of Jupiter” ” "=o 
Saturn, planet of 15 78 
—— hi + 
———— his moons 216 


moves in an eliptie orbit 15. 


obſerves a pataliſm of poſition 213 


Seaſons of the yer 220 
— ſhewn dy the'orrery © -- ibid. 
— . er by Ovid 221 

y Virgil, Tbomp . 
— the 5 . I 58 
-— — compaſs of the moon's 154 
; Show, flakes of 288 


—— caufe of their chryſtallization 16. 


— form, ſhewn by a plate 289 
'—— illuſtrated by experiment ib. 


——— deſcribed by Homer, Broome, 2;1 


Solar ſyſtem 25 
Solar and lunar eclipſes 15 
| the limits of each 5 
Solſticial colure 175 
Sphere, diviſion of | ibid. 
different denominations 171 
Spring deſcribed | 223 
by Virgil, Pope, Sc. 224 
appears in the vegetation of 


plants ibid, 
—— — inflaences the feathered kind 23. 


Stars, their right aſcenſion 186 


—— ſolar, argum. to prove them 138 


Stars, 
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Sears, their diftance ah magnitude 126 — their . . 16 
—=— ſome appear conſtantly'-: 142 Teleſcope invented and imptoved. | 
— ſome large, other mt 134 Thermometer, nature and uſe of 
—— why ſome are fixed 3 different conſtruction 3 38 
— number conjectured 140 = - fir Jſaac Newton's ſtandard 
———- cauſe of twinkiing - 4190 : = Farenheif's, &c. &. ibid. 
—— Giffer from the planets. ibid. Train from — 0 ſpring. $6 
— polar, moves round A point ib. TI te a — 330 
— nebulous, | 144 | 5 
— numberleſs 146 %% N.. 
— ſome are ertinct, new ones 5 appear ib, Ver pours & "> ab & 279 
 Summer-evening . they riſe in the air 200 
— ſeaſon 15 79 ——appear under the form of clouds 281 
= explained * 2 plite - 228 — vat iegated with colours ib. 
Sun conſidered ne. ee 48 
— riſing 2 245 Vemilator, of its parts and als 410 
—— by Virgil ibid. Univerſe, ſyſtems of the Wt) 1 
—— by Garth ibid. — reflections on its nn 165 
— by Homir e e il. W. | 
—— by Thompſon . 9 ibid. Wege. of- air a, * 
a ſetting deſeribed EA 246 : Winds, the doctrine * 271 
by the orrery ibid, — their nature and uſe ; zbid, 
— by Thompſon | 247 —— chtir ſoce 227973 
— nature and cauſe of itseelipe 148 ———— variable ibid. 
— illuſtrated by a plate tl. — of whirlwinds ibil. 
Syringe and piſton deſcribed | 9 the conflict of 68 
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| T. Able of the earth's lunar aſpect 94 — by Homef 2239 
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